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ABSTRACT 


Miewuwoe Homy 1S attem~eting to provide air detfenaers with a 
Sommama and cCcnhtrcl system that ctirers the speed and 
eccuracy required tO combét the acérial threat to the 
division. This thesis analyzes two ccmrpeting prorosals for 
an automated Short Range Air fTetense (SHORALT) C2 system. 
Tope andlysis is based on constraints and criteria develored 
Cy the army sAlr Derense Center and frem requirements deemed 
Mecessary ty the author. It is Suggested that troposals by 
Geer MaNvidacturers undergce a similar analysis to provide 


the €arliest ressible deployment dete. 
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1. ROCATORES@ARCH INTEREST 


A. INTROLUCTICN 

fimeme.oenrny a@ir defens@® comrunity is facing a period of 
Eyyeniticant charge. New weapon systems are being fielded 
while tactics, doctrine aud commana end cortrol (CZ) systers 
Pore Maximize the ettfectiveness of the new weapcn systems are 
being developed and improved upon. Ground bdesed air aefense 
activities impact cn the airspace cver the grovnd forces. 
This né€cessitates a joist effort between the Army and the 
Air Force in the development or doctrine and ccmmand and 
control systers to (1); provide maximum Bos defense 
Iretection and (2) enhance friendly aircratt survivability. 

The Joint xsorward Area fir TLTefense (JFAAD) office cf 
Training and Systers Analysis Activity (TRASANA) has 
f[eomomency fOr the join® service problems of airspace 
ranagem@€nt ana aircratt identification. Concurrently the 
Short range air aefense (SHCRAD) CZ percject manager’s office 
has prorenency ter developing an army SHCRAD-C2 system. 
Requirements for & new Cé system are a composite of user 
inputs trom the U.S. Army Air Detense School (USAADS) at Ft. 
Bliss, Tx. ana perareters bDesed On MICOM enalysis efforts. 
Meanwhile, several companies have already develored 
hardware, softwere and/or system design concepts to improve 


upon current SHCRAD-C2 capabilities. 





B. OBJECTIVE 

me Senjective of this Whesis 1S to describe Two 
competing autcmratic SHOKAD-Ce systers (system capabilities) 
end to evaluate them ageinst operéetional requirements 
(identity shortfalls}. Both systems, on@ by Defense Systems 
Livision of Sanders Associates and the other by Litton Tate 


Syetems, were developed with orf the shelf cepabllitiés. 


C. EACKGROUNS 
ie eas. ATMY $3 eteéen 

Air detense weapon systems can ve divided into two 
Catezories: (1) systems that support high-to-rediunm altituae 
air defense (HIMAD) whicn typically engage aircraft above 
FGZO feet end, (2) systems that are claessifiea as short 
range air defense (SHORAD) whicn ergage aircraft below S52¢¢ 
feet. Figure 1 depicts the unclessified engagement envelops 
ct the various systems to asslst in system definition and 
classification. 

The weapon systems that ere currently in the HIMAD 
categcry are IHAWK, Patrict and Nike Hercules. HIMALD weapon 
systems are either corps or theater essets though they may 
te deployed in the division area and/cr in direct support of 
the divisicn. HIMAD has automated Ce systems with adequate 
capabilities ard will not te pursued in this thesis. 

SHCRAD systems consist ct the Vulcan, Chaparral and 


Stinger with the Division Air Defense (DIVAD) gun to be 


nerd 





*#ielded in the near future as a replacement for the Vulcan. 
SHCRAD units can be designated as either adivisicnal or non- 
Geevesicnal. The errhasis of this research effort will ¥ocus 


on the Ce capaoilities of division SHORAD systems. 
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a. Vulcan 
The Vulcan is a surface-tc-air gun system that 
GomsrStem set @ WSite Derreél, 2¥-Tm, automatic cannon rounted 
either on a trackea armored chasis (self-propelled) or on a 
trailor chasis (tcwed) to ve pulled by ai 1/4 ton cr larger 
Zoaec lemme oth Sysuems are Cquigped with on-vehicle intra- 
cermunicaticns between crew members, as well as, voice radio 


communications to platoon and/or supported unit nets. The 


MWe 





Seer aior components of the system are a sighting system 
eomo1stine Of o lécd—-computing Sight, a telescope, a night 
Vision sight, and a range only radar. The range only radar 
Pmevides Irput to the lead-computing Sight once the operator 
Memeracking the target. 

The cannen is an evectarcally powered, “air 
cooled rotary weapon. It fires electric prirer ammunition 
at selected rates of 1@@0 cr OC reunds per minute. The 
aop€rator may also select the burst lergtn of 13, €8, E, or 
1@@ reunds wnile in the high rate oar fire mede and has 
Sempinweus coOrtrol in the low rate of fire. The self- 
rropelled Vulcan has an oOn-toard storage capability of 
eppreximetely 1100 rounds. The towed Vulcén can only carry 
50@ rounds but, has the advantage of a lLimriteda réloading 
capability while remaining in acticn. The air defense 
Smenig.on is hiek explosive incé€ndiery tracer -- self 
Meetrucs (HSIT-SD,>. It is selt-destructing to prevent 
injury and/or damwege to friendly ground forces since the air 
@erense mission requires S€¢ degree engagerents. The tire 
ef tlight before self-destructing lirits the range te 
approximately 12¢0 reters. 

Both versions (SF and tcwed) are capable of high 
Saeco siravel On Dmpreved Roads weile the SP has a better 
rough térrain capability. The SF Vulcan can perform limited 
amphibious operations. The towed version has the advantage 


of treing air transportable ty the CH-47 and the Blackhawk 


ihe, 





helicopters. TOMmeineiomeneason,  d@irborné, air eaessevlt ana 
Light infantry divisions normally are equiyped with towed 
Vulcan, while mechanized and armcr divisions are authorized 
tae SP. 
b. Division Air Devense (DIVAD) Gun 

The DIVAD is a surface-tco-eir gun syster thet 
pomeists Ot a twin barrel, 35mm, automatic cannon rovnted on 
an M-4E tank chasis. The system has an on-bdcard target 
acquisition and interrogation carpetility. The vehicie is 
equipred with intra-ccmmunications tetween crew members and 
moan Camrriunications with bigher heéedquerters. 

The automatic tracking systers allow the system 
Semeecnoat while on the rove. This system also improves the 
overall systen lethality which restrits in aqecreasing 
armunition expenditure. 

c. Cherperrel 

Sropaeeal 1S 9a seli-~p~repelled, surface-to-air 
evuided missile system consisting of two rajor subsystems; 
MeeCcomElereand Live Mraturchine sittatiecn.wThe carrier is an 
unarmored frll-treckead vehicle capetle of cross country 
travel as well as noderate speeds over improved roads. The 
carrier, with system and créw, car ford streams up to 40 
inches in dertth and with the swim kit installed can crcss 
watér barriers as long éS weves dO not Exceed one foot. 

The launching station is an independent wearon 


system cepeable of launching missiles when mated to or 


au 








Seearated iror the carrier. T= Laan Ginga Station, 
theretore, can be airlitted by CE-47 heliccpter tc a remote 
Moeation for Special operations. The launching station 
carries twelve missiles, tour on launch rails and eight in 
storege compertments. There are two major components to the 
Pavocning station, a base e¢tructureé and a mount which 
contain the sever sut-systemrs: pewer, mcunt erection- 
meeeractLon, mount drive, missile control and launch, missile 
air, envircnmental cecntrel, and ccmmunications. The base 
Structure merely houses some of the functional subsystems 
while the mount prevides the gunner the means Yor aiming and 
launching missiles. There is én ongoing modification 
program to turperede all Chaparral systers by adding an 
identification friend or foe (IPF) capability. 

The missile is a supersonic SU lee ce = hOera. © 
modifieaq Sidewinder missile thet uses e passive infrared 
(IR‘ target detection and a proportional navigation guidance 
cortrel system. The guidance section senses the IR 
radiation ct the target to determine the direction to the 
target and generates signals to the control tins. The 
improved missile is capable ot e@ngageing aircraft flying 
directly at the weapen system and has the feature of a 
smokeless rocket motor which leaves no trail back to the 
weapon system. Consiaered a tire and forget system, there 
is ro control tor tailsafe cepability from the ground once 


the missile is léuncheac. The target detecting dévice acts 


ra al 





as a proximity tuze as well as a means for destruction on 
contact. 
d. otinger 

Tre stineem is 4a Mmdn portable air defense 
(MANPAD) shovlder fired system whose major components 
Gemerst Of a rissile and a lavucher unit. The launcher has 
severel comporents to eénetle the gunner to eim, track, 
Damerreszate, lock=-on and fire on hostixe targets. The 
Paerrogetion function is perforred thru IFF equipment 
q@tevacned to the launcher. 

The missile is a Supersonic, surface-to-air 
missile that alsc uses passive IR homing and proportional 
navigation guidance. The seeker is capable of locking on 
and engaging h€ad on aspect targets aespite the shielding of 
Meee mMaionity ot the IR source by the alircreft. The system 
uses a one shot and throw away concept and, like the 
Chaparral, pessesses the fire ard forget characteristic. 
This enatles the tear to move immediately atter firing, to 
enhance crew survivability. 

Stinger teams are autnorized a 1/4 ton utility 
vehicle (jeep) with a trailer. This prcvides crew and 
Equipment with bettlefield mobility as well as a command 
post. The tear can operate independent of the vekicle with 
a reduced missile capability. The radio can be remcved from 


the vehicle mount and usé€a as & bDackfeck raaio. 
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So. SSMORAL VMission/Organization 


a Mscion 

The division air defense officer, SHORAD 
battalion ccmmrander, is responsible fcr providing air 
defense protection to assets within the division aré€éa. He 
must utilize the available SHORAD systers %t%0 maximize 
coverage cf critical assets and minimize damage from aerial 
attack. There are four basic missicns thet tne air defense 
units must be able to accomplish. Table If shows” the 
distridution of missions by percentage of tire e SHCRAD unit 
in a heavy divisicn covld expect to be e@ngaged in a 
particuler tyre of adaefense as well as general location 


within the division area. [Retr. i} 
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SHORAD MISSICNS 


Mission Location Behind FEA 
woe en nanan --- 1OQ% --n nnn ene nn 
Maneuver Unit | @- §& Kw 
Detense 
on S| SS ea SS eS eS Sea La iz SS SS aaa See eee 
Forward Area 
Critical Asset | 1¢ - 25 KM 
Defense 
woe eee ee 4Q% qe eee 
Rear Area 
Critical Asset ao = 42 KM 
Defense 
eS SS ae Ee SS ee eee 
Convoy Defense ,; 5B - 42 KM 
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b. Battalion Organization 
ine Uypercat SEOGRAL Ceattadlion consists of a 
headquarters battery and four firing batteries. The sensor 
platoon is organic to tke headquarters battery. The firing 
batteries each have four tiring platoons. Cne of the four 
platoons in e€ach battery is a Stinger platoon. The otner 
three flatcons are all Vulcan in a Vulcan oattery and aii 


Chaparrel in e Chaparral battery (see Figure <z 
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Figure 2. SHCRAD Battalicn Crganization 


The Chaparral/Vulcan platoons ere authorized 
wer Weapon systems fer a total of twelve in each type 
battery and twenty-four of each system within a division. 
(Airborne/Air assault divisions have only towed Vulcan and 
will not te aescribed here.) When tectically deployed, the 


tiring batteries are normally task organized by platoons to 
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provide maximum protection to the essets that the division 
commanaer has designateac as air defense priorities. The 
général rule fcr weapon system deplcyrent is to utilize the 
morality of Stinger and Vulcan systers forward with the 
maneuver units while Chaparral suprerts division rear area 
essets. 
Theugh the Stinger systems are organic te the 
Poon) bettalion, the number of tears that are authorizea is 
weed On the number otf intantry, arror, Yield artillery 
battalions and armored cavéelry squadrons in the division. 
Tne total oumber ot teams will vary derending upon how mrany 
battelions/squedrons ere in @& given type division. For 
example, a mechanized intantry division with ten battalicns 
is authorized ¢€7 teems. In this type division then, there 
aré a total cf 115 Yiring units where each SHORAD weapon 
system constitutes 4 firing unit. 
4. karly Warning 
when SHOCRAD weapon systems were first fielded in the 
rid 19€2°s, it became readily &pparent that a system tor 
alerting fire units to aircraft approach was essential. 
“Figure Z is a summation ot the results of many studies that 
prcvided quantitifiable informatiorn...that--alerted SHORAD 
gunners rerformr better than non-alerted gvuners.. [Ret. 2] 
These early studies led to the current C2 procedures in the 
tield today and are providing the tasis for advance SHORAD- 


Ce development. 
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Paes erTULne VS. No-Alert ing 


oe Current Capability 

In operaticnal divisions there are two means of 
providing Cdtely “Werniwae= tO firirg units. One system 
utilizes senscrs designed specitically for SHORAD alerting, 
while the secona takes advantage of other sensors in the 
marl SlOmgearea., 

(1) Forward Area Alerting Radar--Target Alert 
Tata Display Set (FAAR-TADDS). FAAR-TADDS was designed to 
provide early warning censisting of general locaticn and 
Tentative identification of aerial targets that are within 
17 kiloretéers cf tke radar. There are eight FAAR in the 


SHCRAD battalion (see Figure 2). These radars can be either 
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centrally controlléd or attached. to the Chaparral/Vulcan 
batteries. The radar shelter is mounted on ai 1/4 ten 
Cargo truck (gama goat). According to the tié€éld ranval for 
emplacing the FAAR system, EFM 44-5, it requires <@-S€ 
femme ces te se€t up and tegin orerations depending wurfon 
weather, terrain and the tactical situation. The system 
uses doppler shift to acquire mrovirg targets at speeds in 
G@meess Of 40 Knots and can detect hovering helicopters due 
mo fhe reve of bdlade rotation. 

Acquired targets are displayed on a control 
ee Catcr and are cnellenged either ranuelly Cr 
automatically depending upon mode of operation anc unit 
Standerd cperating precedvrre. Based on the IF! response, 
the operetor then j;resses a triend oor toe pushbutton 
which displays apprepriate symbolcgy on the indicator sccpe 
end simultanecusly transmits the dete via radio frequency 
qate link (RFDI) to any potential TALDDS users within line of 
Sight and EM transmit/receéive renge restrictions of that 
FAAR. 

Every firing unit within the division is 
autnorized a TADDS for obtaining early warning aata.e The 
TAITS contains an EM receiver and a decoder that processes 
the RFDL signel from the FAAR. The information is displayed 
on av’ by 7 square matrix, where e@ach cf the ferty-nine 
Squeres represent é— five kilometer square on the ground. 


ieememeeercme square are ywo discs: a green disc indicates the 
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Mmeesence sot ce friendly aircraft over tbat five square 
Kilometers while an orange disc indicates an unknown 
eirora ft. Both green and orange ciscs within a Square may 
be displeyea at eny one time. Hewever, no indication as to 
tne ovmmer of aircraft is pErevided with either disc 
cresentetion. 

(2) Early Warnin Broadcast Net EWBN). The 
EWEN is a one-way voice-tell EM net which originates at the 
division or SHCRAD battalion tactical operations center 
ores). The net depends upon the local division structure 
and is not staatdard. Its primary furpose is to pass long- 
range track infcrmaticn to fire units throughout the 
division. This net will be discussed in greater aetail in 
chapter two, paragraph Sb. 

Cc. Automated tarly Warning 

HIMAD systems nave organic radars with long- 
range ecquisition cepabilities and state of the art 
autonated systems to rrovide early warning, Target 
faemtliveaticn, SCetection (oe OeLority targets, and 
engageréent sequences. This assists in the engagement of 
Targets at tne earliest time and ray afford reengagement of 
PeapeetSuemas WEll es limit occurrences of Sirultaneous 
engagement. 

Firing doctrine varies with the Tactical 
Sitvation to frrovide the best mix of firepower and missile 


conservaticn. The doctrine ot ‘Shoct-look-shoot. provides 
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for reé€ngéegerent cf targets not destroyed by initiel fires. 
“Ripple fire is firing a series ot missiles from one unit 
at predetermined irtervals between launches witnout waiting 
More intercept of rior launches. (Syster limitations 
-reclude the later tiring doctrine for Nike Hercvles.) 

(1) Appiication of the Lawson Model. SHORAD 
weapon systems dc nor enjoy the luxury of automation tor any 
porticn cf the engagement sequence. The Lawson model cf the 
command and contrel process (see Figure 4) fErovides a 
reference for exerining the SHORAL engagement sequence. 
feet. <i] ie SOL eiCOUSt som Ot —tO0Nr Functions: SENSE, 
SGOMPARE, LTECICE, and ACT. Fach function relates to the 


Engagement gerecess in the following ranner: 


0 SINSE 
Perewrnit “cersonnel s€arch the Environment for aircraft. 
The sensing function Ends with aircraft detection. 


c COMPARE 
The fire unit tren attempts to determine the aircraft 
TCenwmmety by corparison. 

oe OSC 1 ae 


Cnce identified, the squad/team leader mvst decide 
whether cr not tc engage. 


Oo ACT 


The tire unit takes appropriate action, which commences 
with the squad/team leader’s command. (FIRE or HOLD FIRE) 
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| DESIRED | 
| COMPARE {<== STATE | 


'TRCID: | 


Figure 4. Command and Ccntrol Frocess 


Each of the above finctions may consist of 
ome Or wore ryrocesses. The processes will be described 
Within the eprrorriate function title. SENSE Function: The 
acquisition prcceses is assisted by the FAAR-TADDS system but 
fire upit personnel must visually acquire the target. 
COMPARE Function: OQtuce an aircratt has been detected, the 
Squea/team leader must aétermine if the éircraft is hostile 
or NOG He does this by medrs of visual aircraft 
recognition techniaues ana witnin the definiticn cf hestile 
foe teria 

“Hostile criteria includes but is not limited to 


observing an: 
- Aircraft attacking friendly troors or a defended 


asset. 
- Aircraft having the markings/configuration of an 
aircraft telcnging to an enery force. (Ret. 4] 


This is the identivication phase. TECIDE Function: OQnce 








identitied as hostile tre squad/teer tleadér decides to 
engage based cn system range capabilities. Ly seek OmiG aor. s 
Parrniresedecaded tO €Engage THE aircreft, the first act is to 
give the fire ccmmand. Ali subsequent acticrs are part cf 
mae act tunction. 

(2) Engagement Process. The procedures for 
Engeging an a€ircraft with a S Viweer syster are 
representative ot all SHORAD systenrs atic will be used as an 
example. Given the fire command, the gunner must activete 
The weapon syster and “lock-on the intrarea radiation fror 
Gee» tampeet aircraft. The final stage is te superelevate, 


Meaasend fire. Lead angle is derendent upon tne attitude 


mon - 
0 E 
M C 
| Pf I | : 
<---- “SENSE ---->{<-A-> {| <--D-> | <-------- ‘ACT -------- >i 
a (| nee, ! 
= Activ. S.Flev 
Sensor Early Visual, | Fire & & Ms]. | 
Detect Warn. Acquir| ID iDecide| Circe LockOn Fire Away 
"aaa Din mene oe ee | jy pon) 
: Time 
1 t 
j { 
Variatle Time Based Fixea System 
--~------ on Individual & C2 --------~-->/<- Reaction Time->} 
| ) 
} { 


Assistance 


Figure ©. Stinger Engagerent Process 


ct the target (head ony, cressing, outgoing) while 


Superélevation is reavired t0 fprevent the missile from 
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Meet snes toe ercund on launch for low tlying targets. Ail of 
these phases of the engagement process are ranually executed 
ana consume ea considéradlée @rount of tine. Figure 5 
portrays the Stinger engagement sequence cna tireline with 
the command end control process superimposed. 

Tne above descrited ranual engagerenit syster 
presents a Sharp contrest to the highly evutorated HIMAD 
systems. The HIMAD systems can also detect targets at leng 
range through their organic redars. SHCRAL, cn the other 
hand, has no radars organic to the wearon systers and n0 


automation To assist in the detection cr eng3igement 


sequence. 
Acquisition Range 
LONG SEORT 
| Excellent | 
| to ! 
| Excessive | 
FAST | | Accertable 
(HIMAD) 
Total 
Engagement  noheheateheetetentetatastentean Kortsteatestentenateeneteteteteteten 
Time ; 
NOT 
| | Acceptable | 
SLOW ; Acceptable 
I | (SHORAD ) | 
{ 1 ! 


Figure 6. Engagement Tire vs. Acquistion Range 











(3) Time and Distance Approach. Figure 6 


@epicts 42 common sense approach to the physicél properties 
of time, sre@d-and distance when associated with air defense 
systems and aircraft cperations. Acquisition Ranee, (wie? 
@peried to SHORAD, is the renge tron the target to the fire 
unit when the supporting radar detects the target. Toteil 
engagement tire in both cases (HIMAD and SHCRAD) is the 
amount ot time required trom sensor detecticn of a target to 
get either a missile or bullets into the eir at thai 
Mermmwoicullar target. Dit ovesnemS (meet Lhe Larametvers tor 
the upper left quédrant while SHORALT state of the art felis 
Mite the lower right category. Ne SHOPAD-C2 system should 
Exhibit cherecteristics that ellow this t0 continue. The 
system must meve SHCRAD into one of the ediacent quadrants. 
O@yrousty, there are three possitle ways to better the 
current SHORAD early warning capability: either increase the 
ecavisiticn renge or decrease the reaction tire or both. 

Two disadvantages to increasing sensor 


acquisiticen range as a sole soluticn are: 


0 as radar range (rower) increases, they are more easily 
located ty direction tinding techniques. 

0 masking associated with positicning of sensors for 
lowr-altitude detecticn neéutralizes the advantage cf 


long-range readers. 
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The approach to d@€creasing E€ngagerent tire, 
therefore, must be examined. In review of the engagenent 
mmeeess dericted in Figure ©, it would be extrerely costly 
to redesign the weapen system in crder to decrease the fixed 
system reactior tine. Even then, a new system design would 
pmeoauce very little time savings since system reaction time 
was a factor in the design of the current systems. However, 
the time consumed in the sense, compare, and decide 
functions, with erphasisS on sensing, has the rpotentiel for 
ceeostantial reduction. The hypothetical situation thet 
follows may help deronstrate that potential. 

Were the FAAR control indicator rlacéd rignt 
mea rOmn Of the Stinger teem leeder, remcving the need for 
target extraction and transmission by the FAAR operetor, 
there wovld be @é@ savings of Some tire. The accuracy of e 
meer hvercrie€nted Cortro!l indicator wevld intreve the visual 
acquisiticn time c¥ the team over the gross positicnal déta 
(5 km squere when properly oriented) of the TADDS. Cnce 
detected by the team, Visual aircratt reccenition techniques 
ere reaquirea fOr proper idéntificetion of tke aircraft 
Memore waeener action can be taken. 

This example was given not to svuegest the 
Flacement ot a FAAR at each fire unit but, to demonstrete, 
in general terms, that the acauisition time can te reduced. 
That reduction can be accomplished thru the automation ofr 


Peo Mdm DLecessing tc Simulate the real-time presence cr 
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sensor dete at the fire unit. The closer to reel-tire that 


rrocessing teccres, the less engagement tire is consumed. 
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Pree ONSITE PROBLEM 


foe LES TE RwAT 
The Soviet Union fyoses the mwost sophisticated and 
ee Caee ly signiticant air threat that the U.S. Army can 
Memmect to prace. Ine greatest air threat is in ceéntral 
Furcpe where there is a capability of some 4¢@0¢ enery 
mmmoerdivgnmes fil of these aircrarlt aré expected to exhibit a 
mer So. inre~ercveme€nts; increased radius oY cperatior, 
weepons load ircreases, high pértformance avionics, sensors 
designed 78) impreve nel 0 and all-weatrer ccemcvat 
cacvebllities, more accurate weerons delivery systems anda 
better electronic warfare equipment. [Ret. 5] Theveh all of 
Meee cGmereit are not Expected to ~csé ¢ direct threat to 
SHORAD, it is this type threat that the SHORAD bdattalicn 
[eevee preLaer€d tG €ngegzge and ado ¢o in an efficient and 
Seeective manrer. There aré€ tour tesic air threat missions 
to consider wher designing an air defense system for the 
Gy tS51 0D. These will ce addressed in order of increasing 
toreat to the divisicn. 
1. Close Air Support 
The threat envisioned twe air battles occurring 
within adivisicnel airspace. The forward air bettle would 
consist frimarily of helicopters attacking ground maneuver 


morces . The <¢eccnd air battle weuld te waged tn the 





@ivision reer area where fixed-wing close air support (CAS) 
@ircratt would attack critical assets. [Retr. 6] The edvent 
Pe Memeer “Turbers cf Seviet Hird eard Hip keliccpters 
with gre€at firerowe€r and anti-tank capability has changed 
fmemccCM mer cr of the forces needed tc protect the divisicr 
egainst the low-altitvae eir threet. These heavily arred 
Reece Ss NavVe assumed the crinmary role of sutrerting 
oe 6 ec rceS|.|ChCUCWin: the Main battle along the terward ecge of 
the battle aree (FEEA), an are€a that hed previously not been 
SuUECOrted. 
2. Gweconnaissence 

ieee cll naeceit dir breet the division rust 
cOmbat is reccnnéissance missions. These aircraft can be 
either remotely filoted vehicles (RFV) or manned fixed-wing 
meeecraiveand aré Usually charectérized by using lcw altitude 
end high speeds to gether intelligence. The RPV ray be used 
memeeccumerinvzg near-real time identificaticn and iccaticn 
mimoriaumeon LO SULpOrt artillery and/or CAS missions and 
presents a sericus threat to the divisicn because cf its 
Smell size and ability to penetrate high risk areas thet 
ray te cousiaered well detended. |[Ret. 7] 

Os Meee terdiction 

The last category or é@ir threat posed directly at 
the cdivisicn and echelons above division is interdicticn. 
This mission is aiméd against grourd forces and logistics 


PemeomemorvisilOn reer to the rear cy’ the army groups. This 
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err On > typically carried out by manned fighter bcrbers 
Miia eve toe capability Of Ilcu-level penetraticn to 
attack rear area targets. 
4. Cffensive Counter Air 

Oftenrsive counter air missicos are e¢directed at 
@irfields, logistics facilities Suprorting air operations 
and airspace surveillance ana direction systems. [Ret. €] 
Deemee fost airfieladS in the corps and dlivision reér do not 
memeerioupe directly to the air superiority role, tne targets 
moe @oemy Ctiensive counter air wiil be well to the reer cf 
tne division. Tnererore, enery aircratrt assigneéa the 
Meseciorn ct cttensive ccunter air tay cverfly cne cr mere 


Gees lOnms et low eititide enroute to rear area tergets. 


Eee oc OR -Ce ICDAY 

This thesis will focus on the information flow required 
Womeindxairze air derense etfectiveness once deployed and not 
dwell on the Ce aspects of air devense enrplicyment/mnaneuver 
ema the wecoelaved tactics. 

it. Mooi ketorce Control 

Moe o8CRAL Systems within the division do not 

Operate autoncrously. There is 24 definitive command and 
operational contrel line under which all air defence 
artillery (ADA) units operate. This line begins with the 


aré€a alr defense ccnrrmander and is shewn at Figure 7. 
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Figure 7: 
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Crganizaticn fer Theater Air Rattle Management 


The area air detense 
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FOr cir Mhemense spur poses. 


normally 


the 


tactical 


Gomponent commander, 


air 


commander, 


dav dies 


force commander, is 


Hort ay 


els 


Piet 


the theater into regions 
The region eir defense commander, 


respensitle 





manceemes Tull euthority in, the air defense of his 
mee 1on. Femeeormmucdily Cie mePates avtnerity £Gr errlioyrent of 
Smeenic Aemy air debense means tao the ccrmanders cf the 
Wajor Army elements (ie. divisions) within bis region. He 
Mmemencrmelliy delegate tc the commanders of the rejer Army 
SWbaivisions of wis région the euthority to move Army ADA 
mers in @dgirect support of army forces. Wee region 
comrandér issues air aeétense rules of engegerent, air 
aefense warnings and weepcns contrecl stetus {see Table II), 


Deeb Risesis UCIfally the oniy theater level control over the 


awd 


memeine cle cHORAD weapcns. (Rer. Y: pre. S-2£, E-33 
ema relizeolConirol/pecentralized EKXecution 

eoURAL-CE crocedures are characterized by 
centralized COntene and aecentralized execution. Air 
detense alerting and controlling infcrraticn is cevelcved by 
meee Alte 20fce for €eeh region eéra. locally withir €éch 
division at h€adquerters that aré€ adequately statted to 
collect, process, evaluete and aissemineate relevent air 
defense intelligence intormation. Conversely, SHCRAD 
weapons are marnea ana firea ty Savaas/teamrs which ere 
fercudteam: On Val other merbers cf the same detense. 
Therefore, to be effective, the firing aecision must te meae 
at the weE€aron systems ena authority to Engage must te 
delegated to the Ziring team commanders. 

Lecentralized execution of division air defense Dy 


Stall remote tears posés a trerendocus challénge to the 
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SHORAL bettelion commander who exercises conménd crer all 


ADA units organic, assigned or attéeched to the division. To 


meet the CZ need, several contrcel fprecedures exist within 


ADA 


units to precivuae SHORAD eEngagerent or triéndly 


pemenett. these control procedures consist of rules of 


engagerent, weérons control status and air defense warnizes 


(see Tatle II). Procedures are not necessarily standard in 


Geevasions throvenorvt the Army. 


Le! 
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Joe) | 
CONTROL PROCEDURES 


RULES CE ENGAGEMENT 
* Hostile Criteria 
“Sevrecriagenwrrieuaily TOrces Or assets 
- Markings/contigurations ctf enemy A/C 
* Weapons Control Status 


WEAPONS CONTROL STATUS 
* Weapors Free - tire at any A/C not positively 
identified es friendly 
SemscCarchsomiighbt — tiresonty ateA/C positively 
identiried as hcstile acccrdin” 
COmaOc ta le segue Ter ise 
eon oo “stienesloeceli-agerense omly 


c AIR DEFENSE WARNINGS 


* Read - Atteck 1S Eminent or in progress 
o lemon = Attack iS rteetable 
“ 0 bete »~=> AtTteck not trebable 


(Ret. S: pp. f-&, &-11] 


Lisserination oct Control Precedures/Farly Warning 
High tc medium altituae air aetense (HIMAD) systems 


mear the division areé€a cperate with an electrcric 


command end control system, AN/TSC-7E Missile Minder, thet 
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Das data link communications with the Air force régicnal 
Semrrol system, enebling the exchenge of aircrart treck 
imesermetiwen and adairect air aeferse contrcel procedures. 
Since [HAWK is expected to be entrloyed eitker in direct 
a7eort (05) Or gemeral support (GS) cf the division, this 
[memermatvicn can te diss€minated to pertinent users cy 
establishing ea link between the HIMAD (IHAWK) unit and the 
Someeep Dattalicn TCC. I+ no HIMAD systers are tin or near 
[geme@iviscior the link must be to the Air force forwerd @éir 
Mamercit post (SACP), control and repcertine center (CEC) cr 
Sertrol “ard reporting post (CRF). The linx to the région 
eumeece+@m@ce Commander is criticai and must te estadlishec 
eemmer wdirectly Or indirectly to ress air defense Ce 
ilmfcrmaticn. 
e. Air Defense Coordination Net (ADCN) 

Change two LO the “ADA Eeployrent, 
Cheperral/Vulcan field manval added an eppendix to provide 
Mare wWidlesstadhdardization and to definitively explain the 
precedures ard rescurces required tc estabdlisn the ling 
mentioned abreve. It aescribes (as Shown €t Yieure €&) the 
air detense cocrdination net (ADCN) ty which the air detense 
coordinetion section (ADCS) dissemirate both track data and 
CemunOl Maps orimatlon to the SCHCRAL ICC. 

The air aefense coorainetion officer (ADCO) hes 


an AN/GRC-1¢6 AM radio tor the long range communication 


requirement as well as two é€édaitionel personnel] tO meintain 
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Rerote unit 





Kigure @. Air VDetense Coordination Net 


eepeeueas OLeTaticns. The control rrocedure information is 
scent to the SHCRALD TCC only when there is a change in 
Status, while track positions are trarsritted as the track 
meme, beccmes available. PiemreGG  CcoGeirs EIMADT track 
information by physically viewing the radar console. He may 
Memeo vem=mcne Trepert trem inside the scurce van 12 he is 
Equipped with e rerote unit. If not, he must call via lend 
line to the driver/23T0 whe transmits the report on the 
radio. 

For track reports, the lccation (using é SECRAD 
grid system) and reid size must elways be sent while 
eae ieemecenbit ication aad alrcraifit type need only Fe sent 
wher tire permits. (see Tarnle III) Update intcrmation is 
Dente Cemmecad UNtiL the track moves into another 19 kilometer 
ace GQeememator, at wiich time it 18 rebroadcast in total. 
(Some ot the obvious flaws in this syvster will be eciscussed 


at length later in this chapter.) 








TABLE IT] 
Piecck norene FCKVAT 
MANDATCRY 
Mactan Orange (10 km eriad desienator) 
Raid Size ... .Cne, Few (2-4), Many 
CFTIONAL 
a. . ore Unknown, HOStile 
ees . . scOoutmwest, NCFrth, Ctc. 
ee er. moet, Tele, Prop. 


[Ret. 9: p. 1-6] 


bt. Early Warning Broadcast Net (EWEN) 
At the SHORAD TCC pnerscnnel receive the ATICC’s 

reports on their AN/GRC-1@E€A redio and: 
Seer econe the tracks. 
® determine if the track reguires retrensrission. 
Seetransm@it artropriate carly warnditge over the early 

warning broadcast net (EWEN). 
9 transmit eair aetense warnings over the =ZWBN and 

Transmit other air defense Ce information over 

Coe Damrallen cormand net. 
The early warning broadcast net (EWEN) prevides long-range 
early warning and control procedure information to any unit 
with an IM receiver and within line ct sight (LOS) ane 
operating range ot the SHORALT TCC. PAAR operators 4re 


recuired tc moniter the FWEN by using the AN/VRC-4E€ radic 


a4 





porme. |yemvced “fOr their platcon command net. The operator 
then voice-tells the information received from the SHORAD 
ieee in Vaddition to sending those tracks detected ty his own 
radar system either by voice cr RFIL. (see Figure y) 

Omics relay of EWEN intorration can rotentially 
dcutle the range and multiply the ccverage by eight (number 
of FAARs) ower that that the one originating transmitter 
had. It alse prevides fer better coverage of dead spcts, 
Since the FAAR are normally positiored or higher ground, 
while the TCC would be in a more secure and lower pcesition 
which offers poor ICS coverége. (aAgéin, the weaknesses in 


this system will be addressed in secticn Cla.) 
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- -~ -— RETL/IFM Track Data (one-way) 


Figure 9: Karly Warning Broadcast Net 
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4, LDivisicn Airspace Management Flement (DAME) 


Hevine described the rrocedureés and networks for 
Peweting Oe inticrration relayed trom the regicnal air deéeferse 
comrandér to the fire unit, it is nécessary to address cne 
tinal and key rede in the SHORAT-Ce syster: the division. 
me fOCGal croint fer conordinetion of AD operations within the 
division area occur at the division main TOC (DTOC) ana the 
tactical commend post (TAC CF}. The division airspece 
Tanagement elerent (DAME) is an integral part Ot fine. PLOC 
end consists of SHCRAIT and army avietion personnel. (An ATA 
element in the TAC CP performs similar tunctions.} The Dame 
to SHORAL TCC dlink hes severel potential reans of 
communications: 

c Multi-channel (installed ty the signal bn.) 

o AM/SSE cperations & intelligence (RATT) 

© EM command net «SHCRAD on.) 

o Land Line (if feasible) 

Maintaining ccmmunications between the DAME and the SHORAD 
TOC is crucial since the Air Ferce liasen officer (4L0), 
lecated in the DTOC, provides a seccnd means of cbtaining cr 
verifying current control procedure information. 

The DAME has better access tc the maneuver brigades 
énd the air defense liason officers (INOs) in each ctrigede 
ieee liens,  Cheretore, is atle to waintain 4a g0od 
“picture of what is cccuring roth on the ground ana in the 


air. DAME communications with the trigaade INOS conrletes 


4€ 





the lceor (see Figure 1¢) since the Chaparral ‘Yulcan 
bDetteries coordinate with the epErepriate brigade thru the 
LNO. (It there is no battery operating in a particular 
brigade aree the LENO woulda de in direct contact with the 
SHORAD tattalion.) The coordination with the LNO typically 
utilizes EM radios, ncewever, land iineé may be installed 


Gepending upern the situation. 
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Figure 1¢: AD Communications within the Division 
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G. SHORBI-Cz LTEFICIENCI&S 
i emly #arnins/Control Procedures 

REFORGER atter action reports since 1876 have 
Gomeidually StetGd thet current Carly warning systers do not 
meet Army requirements. Some ct the arguements against ard 
weaknesses of the system in the field tcday are seriovs. 

a. One-way Cormunication 

Given that the SWEN is a OnEé-wey network, 4¢ are 

race data transmissions »irom the ©AAR to fire units, 1t is 
e Certainty thet some voice traffic will not be received by 
mee PAsee Operators aud relayed. Also, sore tratfic elther 
Gueeeect Cmerelayed will not be received by the fire units for 
one ot sé€veral reasons. Even with an cptiristic assumption 
meay 16¢e2 of the track date reaches all 115 fire wnits, the 
G@emte iseso old thet it is virtwally wseless. 

b. Neo Cueing 

Karly warning as aescrited thus fer nes arounted 

fealetmens Only. Alerting is the portion ec? early warning 
Seeeeew (device r iSmWarned What am aircraft is in the erea of 
interest which requires cnly gercss fositicnal data. Cueing, 
Clebne Cmaer Neénc, 1S BRE Process ci Eeroviding information 
heme UneC samc UNltSywhich tells hir Where tc lIlcck Yor a target 
énd proviaes hint with tentative identification of thet 
Larget. The Air Detense Center at Ft. Bliss, Tx. uses the 
criterion thet cueing must be accurate t0 within plus or 


fo GenmeedesTees Of The PRUuC aZimuth to the target and to 
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within three sé€ccends otf the target’s detected locaticn. 
Neither FASR-TADDS nor the MSCS systen Provide cveing to 
BeesAD tire units. 
ce. FAAR-TADDS Shortcomings 

At tne heart ot SHORAD early warning is the 
PAAEF-TAITS system which has been plegued with operational 
Gue@mrainbenance cprobplems since first tielding over a decade 
ae come identified probler areas with the radar are: 
GOmereenual target extraction. 
Omeméenicle turrcevers. 
O High feilure rate of some parts. 
Omeeeow Geepability in an =CM environment. 
Oo Lack of radar range coverége. 

(1); No Network of Sensors. An apparent 
@eeiciency ws the lack ct a netwerk, such thet a tire unit 
Deep enermnt OD one seurce of Carly warning. This compounds 
the s¢quad/tean tleader’s preblem should the FAAR “rom which 
he is réecéiving track data become rnon-orerationeal due to 
eqvripment failure, being directed tc meve or not move to 
KEED up with the movement of the fire unit. 

Cy Mobility/Derlocyrent Restrictions. 
Deployment guidelines for !AAR-TADIS take into consideration 
Lhe syster’s capabilities and limitations. These include 
deploying FAAR neo cioser than two Kilometers from the FEBA 
PoreeecUtimmy reasons. Ideally the FAAR should be positioned 


nc more than nine kilcemeters apart to maintair ccntinucus 
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momen Covmerace Should One system become non-operationei or 
pe airected tc move. To provide adequate alerting to the 
fire units, radar ccverage should exterd at least tén 
kilometers beyond the Supported uwonits. These gvidelines 
moma force the FAAR to either fprerare to rove, move or 
prepere for emplacement nearly as often es it woulda te in 
position and oferational for any dynamic tyre sitvation in 
Semonrt .ot maneuver terces. Missicns ct this type can be 
exrected to occur £9% of the time as was Shown at Table {f cf 
chapter I. cms SUch dedynaric scenario that 
“good eerly warnirg is needed the most. A system that is 
Meeeatiome) criy S€-75% ot the time is unacceptable te the 
fire units in question. 

A very expeéeriencéd squad/teanm leader may be 
eble to keep uc with the meny radér status changes were nae 
Seer nse a Static cerensive forture. Powe oma Lae) Same 
ean | C Situetion that mignt céeuse the rAAR Te meve 
frequently wili most certainly force many wore roves on tne 
memeon 6Systems. Omics  tOusgiSplay usaibhe tarzet 
information at the fire unit, nice DOmmogin. Lreguirerents 
TUSt be met: 

O the squéd/tean leader must Know the location 
or the FAAR from whica he is recelving data. 
ec tne FAAR and TALDS must be oriented in the 


same direction. 





c the TACDS must be set on the same FM frequency 
and REIL address code as the associéted FAAR. 

meee .re UNit must be within 15 kr of the FAAR. 

Oo the FAAR/T&IDS rust maintain LOS. (Ref. 12] 

Assuming the squad/tear leader has the 
necessary irfcrmation on eét leest three of the FAAR thet 
Mat DE operating nearest to his crarticular area ct 
Operation, it is very likely that the required information 
wOuvld have changéd several times during the course of a day 
and be invalid when needed. Tne FAAR lIccatior is reeded 
because the TATDS is oriented with the FAAR fpositioned in 
emeceMper. ithe tire unit™is manually plctted or the TATIIS 
femene sSevaa/tean Leader requiring a new plot with every 
HAAR and/cr tire unit meve. 

The potential tor error in location, address 
mec alte crientaticn is great: Much time and eMtort cy 
commend personnel end over commend rets hes been spent 
moerie wee TrCcises LO try and correct rroblers restlting fron. 
SeeevatCre crrcr, wisuneerstandings and pocr preparation. 
Typically, tne Stinger teams are the most difticult to 
Coe teCt@ame are O©ftEn not informed ct FAAR moves. Omsaen 
dissétisfaction with the FAAR-TADDS syster results in 
squads/teams deperding solély cn visual acquisition by one 
of the section or team members. Agein, en unaccepteble 


Situation. 





qd. Lorg Range Track Data 

The problems mentioned above led to widesrread 
development ct varying types of Early warning and manual 
Meometane systens. In Jenuary 19€< e change to S¥ 44-<£ was 
published tc standardize a manual SHORAD control system 
(MSCS) consisting of the ATCN and EWEN which were were 
cescrived earlier. Pee Taverne was NCt sO rucm to do -dway 
with FAAR-TADDS aeficiencies (thovenh 2 grid syster wes 
intreduced to aliow tor manual passing of track data) cut, 
to édad long-rerge track date to tre syster. 

There are, nowever, as rany if not more protlems 
with the long-renee track deta system. The ADCO initiating 
the retort is either looking over soreone’s shoulder at a 
Pier ~6Sscope cr looking at a manual plictting board. Fe then 
COnverts, using 4 board with two overlays, from GrOREF to 
the SHORADG grid. Ke then may have to relay the report to 
pier lO Wao trdadmsrits it te the SHCHAD TOC. Processing at 
the TOC may cetermine that it needs tc be broadcast over the 
Been. Sor those fire units not within 'M reception of the 
SECRAD TOC, a relay oy the FAAR cperétor finally gets the 
(eeck deta tc the fire leaere As reny as five 
bevransmmssicns for a single track report! 

In addition to the aeéley associated with 
nmurerous retransmission, there is the Lrobler of confusion. 
The ADCO, who is lcoking over a ccensole in the dattery 


control center (ECC) van, is tyrically in the way of IHAWK 


Ox 
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meeravicmoeand, tbmerezore, the first to tre forced out when 
the sitvatior gets intense. Eis reporting process (lena- 
line or remcte unit) becemes distracting to the IHAWK 
mission. 

At the SHORAD TOC the ccenfusion Level increases 
es FAAR ana ADCO reports flood the system. The manual 
meamuineeard rebroadcasting functions cau easily tecore 
toworkabple with mcderate tc heavy air treafvic. (There are 
eiakt receivers from FAAR and one from the ADCC ‘squawking 
Bepcrts.) 

Lo eMac cCtmEoo I HC thne tire units to the 
RwEN, there is 210 means for manéging the syster yroblermrs. 
Mieco: USicr Cn the part cf the fire units during pericds 
Pieeoeavyeseir attack will only be increaséd by the receirt ofr 
@xcited and ccrfusing repecrts over the EWEN. The mantval 


SHCRAD cortrol system (MSCS} is unworkable. 


eo 


es A&irsvace Management 


Lespite an obvious ne€a for én airspece manégerent 


in 


ystem forwarc of the division rear, there is no comron 
system in tne Army today. IM 1-€0, Airspece Management end 
Pao morineerattic in a Combtat Zone, f~roviaes Army doctrine 
for airspece control and airspace manegerert, but this fiela 
Panvel has vague requirements that lack the rethoaology and 
division structure necessary fcr irplementaticn. tor these 
ena other reesous, airspace managerent is in need ot a more 


moetmen@eree 1HNition, a2 process thet is onecine. 


cn 
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Air aefense artillery is a wey information source To 
airspec® manegerent and at tne sare tine dependant ufon 
mu@er inpuvs, crerticularly the Army aviation. Tie awk 
between these two important éeirsrace users is a critical one 
pertormea ty tne DAME in the OTOC. Withcut SUT weer 
retinerent ot the resronsibilities for airspace mranagerent 
ithcugh needed and under study}, there are several areas 
Smee Shore l=-Cze is lacking in surpert of current airspece 
maragerent. 

Meemwenere the division cirSpace properly, a hneé€er 
real-tireé systen for exchange, rrocess and display or Ce 
informetion is needed. That syster aoes not exist todey. 
meneut “seen &€ Syster it is extremely diflticult to conduct 
any semi-complex scenerio involving several changes to 
warning ecugcilitions, wearOns control statuses, mission 
oer initices, “riendly/ernemy Electrecnic countermeasure 
activity, sensor management or tunoit locations and stetus 
Gee Glivemy. FxeECutTicn of sucn a syster requires a two-way 
Gialog téecaruse some information i¢ reeded at the fire units 
wnhile other is needed at the SHCRAIT TOC and the TAME. An 
ecknowleagerent is normally désirea as well. Roth of these 
tactors contricute tc an excessive amcunt cf radio time on 
command chennels. 

fei cerly, tone “bimeliness of unit locations and 
Status ae the DICC will be in Excess of one heur due to 


mepuranSieessi Ons and other redio traffic requirements. sa 





iemecytiiamtc Envircnrerct ct the alr obattte, changes are 
@lenent @or only seconas, possibly rinutes, but not hours. 
A delay otf this sert does not Keer the DAME current on the 
air defense picture . Lixewise, changes in weapon control 
Status, mission assignments and new sensor locations can 
MepeeexCesSive anrcunts cf time tc reach each fire unit. 
fern, wlth ils tire vwnits there will always be scre that 
Will te crerating with cld/invalid Cz inforration which will 
mome@er toenp useless or a threat te triendly aircratrt. 

mmpes Jack Ci a mear real time SHORAUD-Ce2 system has 
Morerececmere i lECCliVEe “use of the division eirspaeace. At the 
See LDimemm tne SHORAL—-Ce deticiencies have created a stigma 
Boal otn Air !@rce pilots end ccrmandaers,perceive Army 


ir detense as a real threat. Fast experience has shcwn 


an 


thet when Air Force aircraft penetrete division airspace at 
low altitudes, tne region air defense commander has 
restricted the weapons control stétus for an entire division 
eeea Or Tere well in acvance of that mission to afford the 
Penton oveCtler from Army alr detense. This unfortunate 
reality has aecreasea air aetfense etrectiveness over @ much 


larger aréa and for a ionger period cf time than recessary. 
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ioe La mee af 
The areas descrived atove indicate a reed ‘fcr an 
lmgproeverent to current SHORAT-Ce. Several studies have deen 


conducted to determire tne value ot cueing and other Cz 
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eepects Of SEOCHAL. One such study oy the Army Meteriel 
femevers “Aneiysis Activity (AMSAA) titled Division Air 
Lefense Command ard Control (LDADCZ) showed that automation 
Meee Loe AN/ISC-7S Missile Minaeér, an automated FAAR, a 
transmission schene translator, ard a hena-held teéerrinel 
@ueeeay resulted in 1G@¥A4Z increase in Bostile aircratrt kills, 
73% decreese it aemege 10 friendly assets and up to FS@% 
increase in air dcdetense effectiveness. 
With teéechnclogy availebdle toauay, autoreticn of sore of 
mee Ce functions can provide: 
1. timely erd accurate cueing déte tc the fire team. 
(elimination of mantal aelay, errors and saturation) 
Pee iMpmeveld System Operation end survivability. (EMCCN, 
radar blinking) 
ec reducticn in size and cortiguration to ennarce 
@emmoyvedility/mobility. (nce reed fcr plotting boards 
and p~lotters) 
eee Cea time dissemination anda receirtt cf division air 
Dome e inforretion. 
Se. fdaximum firepower against enemy, while rrotecting 
tfemencly aircrazt. 
See CPemet© €ffectively in a scprhisticated electronic 
WaGgreare environrent. 
The gap between system capabilities today and the 
requirements tor 4&4 SHCRAT-Ce system necessitate development 


C= <M autiereated system. ihevugh this fact is gererally 
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meeeed Groen cy the air aerense CoOmiusrtyeunere 1S Wide 
disagreerent over the composition of the system t0 do Ene 


joe. 
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The methodclcgy used to conduct a comparative analysis 
maevaese cetinition of the eCnvironrent in which the new 
command and control system will cperate. That é@rvironment 
consists of the division as it will ve fielded in 1S&E€ and 
Mire SHORALT tattalicn in that timeframe. ape  @oper4tional 
Memmrrements for a SHORAT-Ce systen will be aefinec in terns 
Seeeeeuctmeints and criteria. This syster definition witl 
act as a framework to be used aS a COMmpéerative basis for the 


Meee Opesed Systems: one by Sanders and one by Litton. 


Seen ERYISICN IN 198E 

There are tive type civisions in the Army today. Te 
tyre divisions sran a variety cf missions éend medility 
Meee rements tc €nable the lend forces tO cperat?e in neariy 
all environmental ccrditions werldwide. Ratner than eddress 
Sumi ivemey tres, the heavy division will serve as the tasis 
mom fUuYmeer discussion. Pie VenGmee eG. shme heavy division 
was motivated ty the number cf heavy divisions currently in 
the Army and ty available data on the Division && structure 
Mer the BMeavy division. The division strvcture, less air 


aqetense, is aescribed in brier at Arrendix B. 





B. DIVISICN GE AIR DEFENSE 
1. Weesanizeation 

ie divisicn in 1SEE€, as described at Appendix BF, is 
manned and equipped to the capacity deered necessery and 
acceptable by the Commarding General of the Training and 
Doctrine Command (TRADOC). This ,~roposea force Structvre 
was subdsegquently arproved by tne Cniet of Staff of the Army. 
Modifications have and rrobebly will continue to be made te 
Mees trveture, but tae basic elements reguiring 4ir defense 
meee ctlcn. Will retain intact. Itiwill, tnerefrcre, pcese a 
Poeememaous challenge to the division air defense officer to 
provide protection trom aerial attack tc the many and varied 
Greer cal vwassetS within the Division &€ structure. 

The sheer nunber cf critical assets requiring air 
defense coverage far outnumber the eir defense rescurces. 
This fact requires that tne division commander streciry 
cértein assets es priorities for éir defense. Pest 
Seperienges has shown that certain assets are normally 
@Mesienated as priorities and they inmeludé: tre maneuver 
brigades, the DISCCM, the nuclear capable FA, the [TOC and 
Toe division TACTICAL CP. 

The maneuver brigades are well forward and in 
contéct with the eremy which requires supporting air defense 
MOdtS be E@th as Survivable and mobile as the units they ere 
Spoor tina. The cther air detense priorities are gererally 


less mobile and @ré consiaered fixed assets. These facts 





contributed tc the development ctr the division G6 air 


aqefense orgenizaticn and will directly affect the design end 


Capabilities ot early warning equirrent. 
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Figure 11. Division &E Air Detense Battalion 


Me Of January 1982, the SHCRAD-Cz2 office of the 


Directorate ot Combat Tevelopment (DCD) at Ft. Bliss, Tx. 


mee eecteae thet the heavy division will be equippea with 3€ 


division air detense (TIVAD) guns, 1& imprcved Chaparrals 


(ICHAP), ana 7& Stinger (MANPADS) tears. (This has not 


changed since the SHORAD Coumanmcmmonud  Conurcl! (C2) 


Operational and Organizationel (0 end QO) Concert of 22 


November 1982 was prepared.) The crganization depicted at 


figure a trovidaes €ach maneuver brigaae with é 
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DIVAD/MANFADS battery ana an TCHAP battery and Stinger 
Battery fcr rear area i eed asset defense. This 
Mme enizetion wes developed to surecrt the concept that the 
SHCRAD battalicn wculd be engaged in twe air battles: one, 
mmemmariiy helicorter, torwerd and over the man@uver forces; 
the second, primarily fixed wing, over rear areas. 
2. Weapon Systens 

moe Vivisicon 26 SHORAD cettalicr will realize the 
firepower increase, mobility, survivability, end accurécy of 
the DIVAD gun. The DIVAD will replace the vulcan (in the 
heavy division) end will join the improved Chepearral and 
Stinger systems in @ new and iarger SHCRAD tbvattalion. 
RBeceuse of the size and weight of the tank chassis on which 
the gun is wounted, the airtorne ard airrobile divisiocs 
will net be eqvirpped with the cIVAr rut, will Keep the tcvwed 
vulcan until a light air detense system (LADS) is tieéldaed to 
previde the flexibility of air-transportebility cy bdethn 


merea Witte aircreft end helicopters. 


C. SHORAT-C2 CFERATICNAL REQUIREMENTS 

Faving aescribeéea the aeficiencies &@énd probler areas in 
the current SHCRAD-Cz syster (Chapter ilies. one’s 
appreciétion fcr the need for @2 better near-real tire 
System leads to the development ot Orerational requirerents. 
The user , U.S. Army Air Tefense School (USAATS) at ft. 


Bliss, Ux., tormalized their recuirerents in a Juné 19&2 
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"Dratt LOA (letter cf agreement) tor a Short-Range Air 
Defense Commend and Control (SHORAD-CZ) System . The letter 
was sent tc the U.S. Army Training and Doctrine Command 
(TRADOC) for approval. The requirements in that letter were 


delineated as frollcws: 
"(1) The SHCRAD-C2 system will fprevide an automated 
ic eet acocommulrshnihent of the follewing frrctions: 
Spee rtire tc SHORAD and Suppcrted ‘*erces cr 
pending air attack... 
(bd) Rapid aisseminetion and acknowledge of the 
receipt cf selected items ct Air Defense Artillery 
weamems control information. 
(c) Cueing of SHCRAD tire units to aircraft in their 
Vicheeity... 
(2) The SHCRAD system rust crovide for simple Ssyster 
intertace, remote operation of conmfonents, mobility and 
ecurvivability commensurate with csupperted eystems, 
roduler syster design, post-developmrent coftware 
considerations, use otf existing [ower and ccmmunications 
Poeevicm, Sate Cpoerations and a multi-medal sersor 
peter. (Ref. 23 pp. 1,é) 
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Trese réquirerents, with amplirication ard SiC eHen lh 9 a6; 
constreints and criteria, will ect eas the cornerstore cn 
which a taseline syster will be designed tor use in the 
Emakvation erfert. 

VesSWeme Wed ae major ecroject, the SECRAT-C2 system is 
being fermally detired in a request for propcesal (RFP) that 
Bes HOt yet been completed by the f~rcject manegers office. 
The requirements used in this analysis, were develcred from 
the letter of agreement discussed in Chapter II and fror the 
experience and knowledge cf SHORAD and command and contrecl 
by the author. The system requirements are further refined 


into constraints and criteria listed telow. 





1, Qonstraints 
There aré three vesic requirement categories into 
Moc nm E€aen constraint Mey be placed: performance, fielding, 
: cr physicel requirererts. The constraints that follcw ere 
meeuPed 1D this fpanner for continuity purposes. 
: a. Pertormance Requirements 
o consolidate censor intcrmation and/or network 
sensors tcgether 
© Brovmae elerting to fire units 
(mee cOvemmcncUcCIng TO fire units 
c vtrovide air pattle ficture and “ire unit 
Steatecewe theetnarr, Pae TOC, and SHCRAD TOC 
0 provide command and contrel Leo re beck 
required by fire unit to engege ia. 
© HEPrevide Capac to -achnowledge receipt of 
Cero comet ron by <ire unit 
Oo integrate with the LIVAL sensor 
o integrate with HIMAL sensors) 
b. Fielding Requirerents 
OQ "Se Caraolre oieWorldwide cperaticns 
Oo be capable of fielding in “S&-°&6 timeframe 
Oo be compatible with current VRC i2 series 
radios and the new H® radios as well es the 
asscciated secure equirment 


9) be compatible with varied division 


Crganizations 


“& 
w 





ame 


Physical Requirements 


0 


O. 


0 


pe equippea with light welght daispléy st the 
fire unit 

have a display that i$ powered by standard 
batteries/power source 

have an easy tO operate display 

have highly mebile senscrs 

be as Surviveble as SuTpPorted units 


Dew EBomSDpOnteablesty read, mall, sea and air. 


z. Criteria 


Fach copnstreint atove will have one or rore criteria 


moore vige Clarigieaticns Justiticahicn Fer th@ criteria is 


poomeded in ArrenddxpA. 


a. 


Performance Reqviremerts 


0 


& fure Mert cennot te deperdent upon only one 
Semcon, zach fire uUBit must heve a 
consolidated picture of lecél eirspéece fror 
two or fore sensors. 

The fire unit must be provided with at least 
Cuel cme alertime redivs. 

Cueange to the tiré unit must be within +/- 12 
meeTec accuracy and ¢€ se@cond tireliness. 

The air-battle picture on TOC displays must 
PWC igiees tire uUbit ¢tetus, record of previous 
track data, and integration ot EIMAD/&Air 


Force sensor date. 


E4 
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Tme Tollewime intormation by the system te 
Each fire unit to éellow eircraft é€ngegerent: 
presmany “target sectcr/line, soley cefense 
werning, State of alert, weevorn control 
Status and Voemtvative identificetion eg 
tracks. 

The syster must provide a means to 
acknowledge wAceietescoh control procedure 
[ieawerime vomrery the tire unit. 

Target track and cCmrmrand deta must te 
cempatitle with the DIVAD system tec allcw 
exchange of dete to the DIVAD end from it to 
the SHCRAD-Cé syster. 

Tong-range treck date mvst be inteégretéed into 


the SHORAD-C2 syster tor alerting. 


Oo. tielding Requirements 


0 


The SHORAT-C2 system must reet environmental 
and Gmeratienal testing requevrerenmts rr 
worldwide use. Degredation ae cyStem 
capabilities must tre consistent with cther 
tactical date systems derloyet ir the same 
locale. 

The system can te fielded Dy “RE-“°SE 
UL reer ane. 
moe sysvem €ivaer is or is not cempatible 


with the current end new redios é@énda their 


Ge 





associated se@ecure equitment. 

The SHCRAIT-Cz system must be able to perferm 
PUSeertsSlOneewrto an Equal degree of Success 
in four of the tive tyre divisicns. It musty 
be able to operate in ell five, allowing one 


divisicn type to be tess ‘success‘vl . 


Physical Requirements 


C 


The tire unit display cannot exceed 18 pounds 
nor be larger than a standard briefcase 
(including batteries and/or cabling to pcwer 
scurce). 

Dieses ay wae tire Lnit rust te eitner 
powered by Standard Army batteries or provide 
slaving system ott weerpon or vebiclé syster. 
thew Cremr cy Sues fe weapon cemtered end 
posses an easily learnea (by tire unit 
personnel) man-machine interface. 

Mie  semoor fTlSt bewas TOrile as the supported 


units (tracks/wheels). 


The sensor must be as survivable as the éir 
detense assets it is suppcerting. System 


components at the TCCs/fire units must be as 
survivable as that RCC /Tite unit 
respectively. 

All system components must be deployatle on 


C—=Teu -eircrait. 
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Vee eee kIFT TONS 


Sanders and [Litton are no strangers to the problems and 
requirerents of Army Air Lefense. khkéch company has been 
invoived with SHCRAD and/or other asryects of air derense “or 
some time. 

Sanders designed eénd developed the FAAR that was 
aeployed in 1972. Since that time they have demonstrated to 
Men the U.S. and Isreal certain improvements and 
roaificatiors te the obesic #AAR/TALTIS. boetove, Lsreet 
bought the low aititude aircratt detection syster (LAADS) 
end in 19&0 they purckeséa the improved LAADS from Senaers. 
eer. 1ij 

Litton sLata Systems integrated cperaticnal system 
coftware for the AN/TSC-7C, Missile Minder, and tne tactical 
oe dileeticn systen (TACEIRE). Tne AN/TSO-75 is an air 
iemeence weemnaend 2nd control center for integraticn of manned 
mee Trcepuer ccrtrci and Surtece=te=air missile 1 lS 
Gees Tri bDUgerOon. Tne uwnOme tes Gritzedi ti€la ertillery 
Bemc U1 0 Wem 

The Waeagine Cores contractéd Litten to develop a tecticel 
air operations céntrel 1965 (TACC-85) which is @ command and 
control systenm cereble of coordinating an arrey of air 
aetense weapons. Litton also corrléeted a study détininxg 


Menor chemees required to adopt the TAOC-E5 to the Air 
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Force. [Rer. 12: p. 1] Additionally, Litton has developed 
a family ct intelligent terminals which transmit data 


eeeetcliveend display it graphically cr alphanureérically. 


Mee oeNDEAS PRCECSAL 
1. Overview 

Sanders has not designed 2 complete package or 
system to meet all cr the SHCRAT-Ce requirements. The 
eeereclial wrequirererts aocument haS not been reléased and 
meer oTrar SvesSs at the rectiirerents Sanders cpted tc 
cOntinue the desigr and improvement upon ea system they 
already had, the fAAR/TADCS. 

The syster aescription thet follows is based on 
aeroenstrated and croclaimed carabilities. The procieaimred 
me pecvilitwes range trem thosé€ conducted in hcuse dy Sanders 
TO a theoretical possibility based on current hardware with 
minimal scftware charges. 

some of the corponents to tke Ce system heve beeén 
propesed by Sanders perscnnel, ICOM personnel, and air 
defense personnel frem the eir aefense center at it. B81iss, 
Tx. and in the high technoicgey test ted (HTTE), however, the 
TOtel system tegethner hasS been aevelcred by the author. 
Thevgh the SHORAD-C2 system needs to be considered as a 
wheole, it will be aescribed in two parts: those areas 
Sxetermal to the SHORAD battalion and these within the 


battalion (see Figure 12). 
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higure le. Sanders SHORAD-Ceé System Desien 


2. Memternel 

yvanders has concentrated their efforts in the area 
of locel early warning througr the use of the FAAR and 
Subsequently have developed a system that is primarily 
internal to the SHORAD pvattelion. They set out to correct 
the deticiencies (discussed in chapter II) of the basic 


FAAR/TACDDS SySTten by modifications and improvererts 


CY 





(aescribtea teicw) as well as aevelozing new equirment to 
meet certair air defense recuireméents not addressed by the 
improved FAAR/TADDS (IFAAR/ITADDS). 
ae cd A FEAR 
Sanders adaevelopea a Mod A FAAR with the 
memmebcwinf Geeslernr arrroach: 

C Veeepane Ssterdard HAAR with mediticaticn kit Ge 
aUtjerate dete processing tunction tc eliminate eErrors 
and time celays resulting frem cperatcr saturation. 

O Geomemeiitbe meSca@ee LO detine target position in true 
mat cocrdizates (UTM) 

0 Peameede fOr Netting reaar daate. 

MeemcabOVeme rt rcech pesultéd in @ading an automatic freéedar 
infcrmeticn vrccessur {RIP) ena a déta menagement vnit (IMU) 
Domine Dasic FASK. The control indicator was modified to 
aecept tne Fir end iMU and te provide @¢ full alphanureric 
capability. More raaio receivers (R-442) were reaviredad and 
added to compiete the Med A. [Rer. 11] 

iene eeu cm unemecatablnhity FO receive ddtea 
Peom twem remcte scurces, combine these data with the lccal 
sensor déta, and then retransmit e comcined radéer picture. 
Teal s combining capability allows radars to be linxed 
together in a daisy-chain feshiorn (see FYigure 13). The 
chain. provides gradual degradaticn as the elimination cf one 
reder requires cnoly tuning one R-44<e receiver to0 the next 


closest redar. It also means that tire units (FU) receive 


TY 





memepnmegmecwvercfee tO fiil in terrein or electronic counter 
measures (ECM) gaps ct the tocel racar. The comtined 
Geverege aelso prcevides an Extended range and thvs é longer 


WarDing tire tor some aircratt (cesending on flight rath). 


Wieetre lc. Daisy Chain Network of Med A FAAS 


b. Med B #AAR 
tne Secona TOditieetion to the FAAR was based on 
Peo ueieeee tr rcachn to: 
@ replece the criginal range gated doppler receiver with 
new tigitel signel processor 
0 Premade radio tresvency (RF), filter selection to 
change RE and eliminate manual filter substitution. 
This was accomplished by réplacing the radar receiver in the 
Micd A Dy a new digital receiver which resulted in the Mod BE. 
gemieodmromitas dliovv,ey Ke Selecrable feature and 


provides hkevering helicopter deteéction/classiztication. Its 
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PMrereaseaesienal to noise ratic imyrcves its iCCM capability 
eoeeme Wite@ tne variable lew veliceity cutorf for road 
Smertic, Tein, ard/or chaff rejectior. [{Ref. 11] 

c. Improved Target Alertite Data Display Set 

The desien épproaca 5 (8) correctireg ACLS 

G@ticiencies included: 

C previding a weapcn-centered display 

0 using I7AAR date link messege 

c previce alerting for potential targets 

fe) Dreme ge CUGHMe wecCunmecy tO targets within weapon 

system range 

©) te@err thewnieh comblar liters of the vasic TADDS. 
hour of these emcees ro miec ures sce GlmCIing SOre internel 
Circuit cards tc handle the new cata Yormat and oy replacing 
the front penel. [Ref. 11] 

Cccrainate Switches on tne panel permit the user 
emit outpe fis iccetion wnich prcvide the reference required 
Memead Weeron centered cisrlay. Aiertingeis accomplished as 
it was with the standard FAAR/TAITTS. The cueing function, 
EeemeveTymes NOt Satisfied, distlte am etter~et to reprogram 
the display drives. The display was pregramed such that the 
tracks in ranges cf 1.5 to 7.5 xm of the weapon system were 
aqisplayed with mcre accuracy in the 16 boxes inside the 
Circle (éx2 km=y ¢q km/box) while the bexes outside the 
clrcle rémained as in the basic TADDS (Sx£=25 sq kmr/box) 


(see bigure 14). 





Ryeveeewre also depicts tne anbiegvity frotler, 
Mme thnewrtaprs and the inability to cue the Yireé unit. The 
meee Cirele encompasses the desired cueing area and the 
radial jlires delineate 3@ degree sectors. kach cr the 4& 
boxes (excluae center box) contains two flippers: one is 
O@eenre te indicate unknown aircraft, the second is green to 
PHdicete frienaly eircreft. The eémbigvity occurs when 4 


flipper in a ocx that straddles twe sectors is signaled. 


awnwam ap 2am @& 22 ae a= ae ae a ae ane ae ae ee 6S EE Ee ee Se ap ap 2p 2 Gp ap apie Ge ie 422 = Gap aD 


Cc 


an GP ap «= a» 


ge ee ee ee ee i oe: ee 


—— eee eee eee 





Se NN ede —e-- 


O ~ indicate friendly/unknown flippers 


Figure 14. ITALDS LVisplay 





Mmeevead Gr lrdicating a 3Y d@gree sector, this indication 
alerts the fire unit to a treck thet covld de® anywhere 
within a €% aegree window. Therefore, cueing to less than 
EG degrees is not pessible with the current display. 

dg. Integrated Weapons Disrlay (IWD) 

To ofPrege the accuracy of the I¥FAAR and to 
Overcome tne cveing dadaeéficiency of the ITADDS, Searaers 
@eveloped an IWD. The IWD utilizes a precessor to integrate 
reader target deta with forwerd looking infrared (FLIR) data 
on a commen weapon centered nignt Chaparral display. Jody (yal 
rader symbols ard FLIR imreges on the display move with tne 
turret as it slews in azimuth while the eunner’s onvoresicht 
remains certeréed on the display. The syrbdols provide target 
locaticn, tentative identificatiozr, speed, directicn, and 
Glessificetion (rotary or fixed wine). Filtering of terget 
Mesermatwen is trovided to disrlay cnly targets which are 
engageable or threatening (based on aircraft profiles) to 
the wearoo syster. Additicnally, the [TWD presents air 
aqefensé warnings and wearon ccntrol status on the displey. 
(Ret. 11] 

Thougk this system proved extrerely accurate ard 
alliowea #unners in the May 19&e2 Golden Blade exercise to get 
rissile tone or the correct target without ever looking 
Cups ltdewm~ene LUTret, tnere are two Erovlems that neéd to be 
eee resscCame First, Uae WL is practical on turret movunted 


systems such as Chaparral, Vulcan, and DIVAD, but not for 
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the Stinger (MANFADS). Seccnd, is the dcectrinal trctiem 
which requires the fire commana to be given boy the fire unit 
leader ard not the gunner. 

Oo. kxternal 

The areas consideréad external to the battalion 
meade Hiv f&D or Air torce centers, the DAME, and brigade 
TNCs. This rpertior of the Sanaers syster has received the 
ice r dmcunt ct attention. However, a modification tec the 
current system that has oeen propesea includes the use of an 
integrated wearons aisplay (IWD) with a larger (1¢ inch) 
plesma displey or € cethode ray tute (CRT) displey for use 
Mev ne ward, SHORAD TOC, and brigade TOCs. The display is 
cepedle of depicting SPORAL units aes well aS current air 
traffic. This capability (with CRT) was demonstrated in the 
May 1982 Geclden PBleae exercise, and provides management eénd 
mecon (mersorrel with a reai~tine “picture. Geen eee Ph sieace 
while orovidirg a less respensive view cf the SHORAD 
coverage. (Fire unit Locations are trdated manually.) 

There is currently ne meens for passing dete 
automatically between HIMATD or Air Force and the SHORAD 
cystem. That exchenge, Uti li Zeeme the éeir aefense 
coordination section (ADCS) at the HIMAD unit, will continue 
to be alerting only vy voice tell. An IWD with large screen 
wee DO wmerevided to the ADCS for intorration only, since no 
meens cf inccrtcratine EIMAL tracks intc the SEORAIT system 


aeave veCumen pltred. 


We 








E, LITION FROFOSAL 
1. Qverview 

Like Sanders, Litton did not attempt to design or 
develop a total SHORAT-Ce system. Their appreach was toa 
concentrate on daté frocessing and aisrplays while twutilizing 
available sersor data trom either FAAR, IFAWK and/cr 
mese- fe AS SOWO ctl Figure 15, the syster caescrirtion 
wrt Pe elven in twe portions, internal and exterral to the 


BECVAD bDattalicn. 
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kigure 15. Litton SHCkAD-C2 Systen Design 
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2.  tmverneal 
Iwo pieces of additional Equipment conrprise the 
hardware nee@€aed within the SHORAD teattalion to provide both 
early warning end command and control to the fire units. 
These additions negate the né€ed for the TADDS or the 
imctroved TALIDS. 
€@. Digital Comrunications Terminal (DCT) 

The DCT is a hand held ‘smart terminal with 
alphanumeric end graphics carpéetility which allows the 
displey cf maps, air ccrriders and prehibited areas, as well 
eeee control procedure information. This s€cure, high speed 
twe-way cecmmunicaticn cevice intertaces with all standard 
rilitary radios ena secure €quiprent. [{Ref. 12: p. 7] 

MiceeclrSbealr Menemcemorppiuicavilcn was fer the 
Marine Corps in 1877 es an intéréctive aisplay terminal 
(IPT). Suesequently, it underwent developrent tor the Arry 
foecoTpae With the Massile Inverir Specification Stenderas 
monte bata Link (MIS S45&65A). (Retr. 13] 

The DCT proviaeés a wearon centered displey of 
moe ceir@eicture within selectable ranges of £&, 18, or 22 kr 
Gr the fire unit. Lic cavumemnmovwitess. on F0OlH alerting 
eilaee CUulcmeae SlnuCS algh resolution is Erevided on close in 
“ast moving targets while a lesser amcrnt cY* resolution 
ments “reeretcrs to slower moving end/or aistant targets 
(see Figure 16). Two resolutions, and theretore update 


retes, were incorporated to allow message traffic to be sent 


(ic 








is in 


Boe Alo 


trom the tirée unit while tne slower data 
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Resolution Adapted tc Threat Sitvation 


Figure i6. 


Te 





toe Bril@f’cace Ternine)] (FCT) 

The brietcase terminal is a mien twelent, 
portable, intelligent ccmmunicatiors ana dispnvley terminal 
Maat was designed to help commanders coordinate troop 
@eticns quickly and etticiently. It is capatle cf 
mer taneous CCirunication over six separate radio or wire 
nets ard presents commanders with a 12x4 1/2 inca 
interactive althanureric and grathic display. Additionally, 
there are three input/output ports that may be connected te 
meme ryedevices Such es a digitizer, keyboard, printer, 
@mervoremass storage devices. [Ret. 12: p. 15] 

The ECT is requiré€a to Lerforr the integration 
Cec elisor Gata ctriocr to transmission to the tire unit DCTs. 
As shown @t tigure 15, BCTsS woulda be located at several key 
Germend Sand control centers throughout the air defense 
BemealloOm@s Scre of those centers world recuire a digitizer 
eee deatan tetblet) to perrit menuel input of grephics for a 
Wewee ty Om reéesons. 

Cl | “StH nr POC . The air defense cperations 
Oofricer at the SHORAD TOC woula use the ECT to integrate 
Commces Ce traeem and control precédure daté that is External 
ten thE Wea ttalicn prior to down-linking appropriete data to 
otcer BCTs and/or DCTs throughout the division. It would 
elso uplink the orgaric sensor (SAAR) data and fire unit 
Scotus Cee Interested cOmmrends centers. The ECT at the SHORAD 


TOC world be eEquipped with a digitizer to allow graphical 
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ie tLOmemt SOHCRAD users. THis ICC, with the BCT, would 
Previce “the jink between the internal and external users cf 
amr defense commana ard control informetion. 

(<) Platoon Command Center (FCC). The PCC 
recuires a ECT to integrate locel sensor (FAAR) date with 
the dOwn-lLinxed aeta from the CHORAD TCC. Pew atece rated 
Mretyre 91s then trenswitted to tocel fire units. The PCC 
Pome Uplink the local data te the SHORAD TOC to complete 
fee exchenge of aate. The BCT cH this center wovld not be 
eemeepedewith a digitizer as the phatecn weuld ret initiate 
messeges requiring graphics. 

eo. “emvernal 

Ee eeicted in Figwre if, tne functicns thet are 
External to the SHCRAD cattalion are the division airspace 
rancagement element (DAME), the EIMAT cr Air Ferce contrel 
Seerer Shemrnind or closest te the division aréa, and the 
Maeve teamaoracace TOCS swith air defense liascn ostfricers 
(INOs). Cne piece ot additional eguirrent, descrined below, 
meemeedeamspce treperly interta@ge with the EIMAL equipment. 
The brietcase terminal, however, reets all ot the other 
peeves ratirem needc. 

eae. Division Airspace Management Element (DAM) 

The DAME must de Equipred with a BCT te monitor 
ThE e@irsSpece situation and t0 trensmrit control procedure 
meee inavees Teccived from the Air Force liason officer in 


ae  wvrOG, Theugh this may not be the primary mwethod for 
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aisseminating Status Cheamges, ane Erovwrdes an 
alternate/tack-up. A Vee tezer wevle be required tc elicw 
mee personnel to dcewn-link alr coOrriders, restricted areas 
Selgee Malm Stpely recutes to tne SHORAD TGC Yor further 
G@resemination. 
0. Kigh-tc-Medium Altitude Air Detense (HIMAD) 

There are several potential sources of long 
mae track data, which include the [HAwE acquisition radar, 
AN/TSQ-72 and Air Force control and rerorting center (CRC) 
radar. Since these systers dc net rroeduce the same message 
Meenat eS) thet required ty either the ECT or OCT, Litton 
develcped the transmissicn ¢cheme transiatcr (TST). The TST 
has demonstrated the ability to covert TADII-E format (usea 
by IHAWK and AN/TSC-73) inte ourst transmissicn tcormat for 
omen Ine Orig@inel design objective wes to allow for 
Gomversiog or ATDL-1 format as weil, however, to date that 
capebility has nct oeen demonstrated. fRef. 14] 

The conversion and treLsnmission frocess create ea 
Mmemmay UDetmeen Serscr acquisiticn and user receipt. Alerting 
Sue e cemoemtlished, since tne total transmission time for 
mere > )6CGmereKS)6CtCG CUthne:« SHORAD fire unit is about ten seconds. 
THis d@elav, however, ~trevenots the HIVMAD sensor trom cueing 
SECRAD users. 

Tre air defense coordination section (ATCS), 
Seippecwewath a BCT, wevld previde diréct access to the 


Daehn l>-CGemesyster with control froceaure changes. ihoal 
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addition to prceviding Icng range track data te SHORAD units, 

the ADCS could provide SHORAD sensor data to BRIMAL. No 

Meee tG@e es CONVErsion of BUret transmissicn to TALIL-# Yor 

eutomatic input to the AN/TISC-7S or tattery control center 

cf the IHAWK unit rave been addressed, but tne BCT display 

could previae tor a visual comparison with HIVAD aisolays. 
c. FPrigade Liason Officer (LNC) 

Mew Orasece suo ,eWiteo @ ECL and digitizer, is 
anple to keep the brigade commander intormed of the air- 
meme Ceemwe ll as influence SHCRAD deployment in support of 
fee lard cCattie. The memory capability in the EFUT offers 
the ability to determine historicel avenues of approach anda 
Gmeeeck prefijes. Special air operations and friéndly close 
Seems SUPPOrt cen be protected ty adeauate, yet not 


emecesSiveay iong, aold fire reriods. 





V. COMPARATIVE ANALYSIS 


The constraints ana associated criteria of chapter three 
have been crgenized into three tesic categories: fieldire 
Peqvirereénts, Foysical Rigi Gite ce Geses and Cerrormance 
requirements. Fach categcry will tbe addressea in matrix 
mMoeomewWito G@etailed Explanation following any syster that i15 
unable tc meet any criteria of a given ccnstraint or where 


Mee CopeDlbity is uncertain. 


TAELE IV 


RISK LEVELS 


LEVEL | STATUS RISK 
1 Cperational System Zere 


2 | Momaifty bedstineg Capatility {| Sligbt 
: (Nc New Features) 

| Increase Capability (Aad New; Moderate 

| Feature/Proven Principle) 


4 ‘Latoratory Tested(#readbcara) {Substantial 


fe Thecretically Possible | Very Hieh 
PANO FZrerirentation Done) J 
BROVeueeeeTtalnty Or risk rating will be further qualitied 
Dy the use of risk levels found at Table IV. These levels 


GmemmoecSivmed FO adSSiStT the reader in determining the dégree 


ee erick @epvcived tcr a particular criterion. 





A. PERECRHMANCE RECUIREMENTS 


LA BIE. ¥ 
PERFORMANCE REQUIREMENTS 


Constraints Sanders : jbal je aione’ 


t 
i 
or rrocessors : NOES Yas 
consolidate data | 


Alerting provided; 
| 
| 


to tire units SOUS srs 
(1) Cueinge providea |; | 

POrtrire units PARTIAL YES 
(Zymeear dattle pict. YES 


i i 
| i 
moeLANE.. BDE TOC, | PARTIAL (RISK) 
and SERORAD TOC 
(cymeece required to | 
engage A/C at | NO { ZS 
Wee rare Unit. | 
(4) Ackrowledge Cz | 
meceipt au &.U. | NC VHS 


(5) Integrate with |! Yas | eS 
DIVAL sensor iene Ohi RT OK LVL—S ) 
(Gomeeinotegrate with | 
HIMAD source ! NC wes 


Note {(): Numbers correspend tc explanations below. 


1. “tie fire Units 
Sanders’ proposal meets this requirement whenever 
the integrated weatons display (IWD) is a pert of the weafon 
system. The Stinger systems, the majcrity of air defense 


weapon systems in the aivision aréa, will not be cred. 


ES 





These systems co net have the [WD and rely solely upon the 
[TALIS ter early warring. Some firty-eight percent of the 
SHCRAD weapon systems woulda not be cued. 

2. mir Bartle Picture 

The Senders proposal received a partial rating here 
because of the nature of informraticn froviaed to the various 
Gemependad Centers. ‘This design offers only the current air 
muemtiC,es requiring continvousS monitoring to retain any 
[eeerporical date concérning trendces, eventes of arfrroach, 
yor emery terget Eriorities. There is ne capability fer 
Peeeoung Meack data cn an Hourly, daéily, or weekiy basis. 
Tmere is elsc no means to aéetermine which fire units ere 
Geermatiogal at any one time, nor is there a capability to 
receive lerg-range track data trom EIMAL or Air Ferce 
sources. The air bettle picture ctfered to the DAME, SHORAD 
TOC, and Prigade TOCs is, theretcre, ocnly the real-time air 
traffic provided by IFAAR ana none of the specified elerents 
feet iS Griterion. 

Thoveh Litton’s proposal aces theoretically provide 
wel Ct Sipme required c@rebiiities in mis area, wit is 
important to reremrber thet ell of tnese features have not 
been demonstrated ana/or tested. It is a fairly simple task 
to provide some of these features, werranting @ risk level 
Of two, but it takes more tire to tést and Evaluate during 


mas timemeritical precess. 
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S. Meemmend end Control at bire Unit 
The current voice-tell syster, over the conmana nét, 
is the cnly wey to transmit all cf the required procedural 
qata to tre rire units under the Sanders design. There is 
no message tUrarsmissicn capability. Once received by the 
fawee Whit, sore or the key vrocedurel control words can _ te 
manually inserted se as to be displayed on the IWLD for ready 
Bererence by the gunner. Again, this cerability exists only 
with system equipped with the IW. 
4, Acknowledge Rece@irt 
Similarly, there is no acknowledge capability beycnd 
the current syster todéey. It is @ very time corsuming 
urccedure tc pass all c*® the required command and control 
infoOormetion needed to engage aircraft to all fire units end 
an even longer ordeal to insure 1¢¢% receipt vie an 
perc WLEGeEe Tepert. Were recelpt end ecknewledge of contrel 
Mmeprpeoecaureschanges the ouly task cf a fire unit, the total 
frre ta seccmelete tne loop mey be ecceptabdle, however, the 
meatity was thet there ar€é many activities going on 
Simultaneously that ccmpete for the ccmrmand net as well as 
the fire urit member's attention. 
Oo. Wmeenate with DIVAD Sy¥ster 
Neither froposel has demonstrated the capability to 
intégrate with the DIVAD display. Foth systems are able to 
meget Veen date from the LIVAL Sensor ard bess it on to 


mevereSteagmilire units, however, the reverse is not a current 


ele 








eae Jee ECth SYSTEMS WOUld rate a level three risk here 
es the s€nding of compatible data te the DIVAD display may 
@@iter substantially trom receiving it. Since the DIVAD is 
¢till in the development phase, the capebility should be 
emer oOrered tc allow trameter of target data in toth 
directicns with which ever SHORAI-Ce system is selected. 
©. emcee raves with BIMAD 

Peeaers Has dene little teWardS integretion with 
meee nto oytside of the SHORAL oattelion. The voice-tell 
precedure ty liasor personnel at the HIMAD source wotrld 
Geomtinue ta te the» reens for bong-renge alerting. Litton, 
On the ctner hand, has cevelcped and tested the transmissicna 


Schere trensiator (TST) to perform that very tesk. 
EB Ml tages RaCUTREMENTS 


TAELE VI 
STELDING REQUIREWVENTS 


Constraints Sanders ie ton 
Capatle ct wortla } 
wice cperaticrs | YES 
(i) Fiela by “€5-°EE | Nan 
Liretrame YES moron LVL<<) 
Compatible with j; 
AN/VRC-12 series | YES as 
anc HF raaios 
(2) Compatible w/ ali! 
Gav iiSion tyecs ! 


Ncte (}): Numbers ccrrespcecnd tc explanations telcw. 
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ilites id opsvem Sv loes-19ce Tinrefrare 


The risk rating tor Litton is btasea on tne lack of 
testing cn the orietcaseé terminal (BCT). It wevld rate a 
risk level of three. Cnoly the digital communication 
terminalt (ICT) and the transmissicn scheme translator (TST) 
Merve teer pilitary specification and Operationally tested by 
Pcth the Marines (fin an air deterse applicaticn) and the 
Arry (in a field artillery vse). The ECT was not pursued by 
ae Marine Cusicmeer an teverr stested gor spécifricaticn 
cOmplience or for operational capedility. This piece of 
eer Cie tuoereltcrTe, Nay delay tne flelding process to 
Somevete Leeting. Thevenh wee adaptation ot the BCT tc meet 
Pee Oto o- heeusgeenegats may seen well witkrin hand, it 1s 
Mimertanbeve Ccte that the SHCRAL-Ce syster orcposed ty 
meeeon G@uimenily bas Mare instructacn lines mm its softwere 
meme dees the AN/TSC-7S, Missile Minder, system Gee 


Surrorts HIMAD toaay. 


wo 


aa Gemmathoility, Pith bype Divisicns 


Sandérs proposel hes a shertcoring with Gides 
Goiuc trader. Thecus. leneelicmeroO 9meamreltS its.,).tfor the 
ligkt (Streight lee) infantry ard eirbdcrre soldiers to 
earry . It wey be true that rany operations utilizing the 
light intartry will allow for vehicles fer the Stinger teams 
ana toOwé€d Vulcan s@ctions, however, Stinger team derloyrent 
Pormpuilecmme oe Givicicns cdces not a2varantee tke use of 


veorcles™ Additionally, should en airmobile or airassault 


ee 








operation take plece, the FAAR would te left behind for 
insertion at scre later time. This situation would leave 
mre fire UNitsS with only the current syster of slow voice- 


tell early warning rrovided ty HIMAD. 


C. PEYSICAL RECUIREMENTS 


TABLE VII 
PHYSICAL REQUIREMENTS 


Cio cite east Sanders legs arene 
ee eau ecu | 
@isplay at the j; NO ! ES 
| 
! | 


fire units 


~regwa @e Ee Ee ee Se ae ee ae ae eae Se SH ae Se - aS ae ee Se ee ee HE 2) SS Se 2 SE ee es a 6 Se a a a a= 


Distlay powered | 
! 
} 


by standard sys. YR YES 
Easy to operate | | 
display | YES YaGS 
e2 Motite sensor | Y=S NO 
Cz) Survivable as | 
pease crved Units j; YES | NO 
meansportable oy; 
reed, rail, sea,/} Ors YES 
I | 
J J 


and air 


aw ee GP eae ee eam a OE OE C2 aE Ee PS Eee ee ee See ee eee EEE a ate 2 62 Sa Gm a 6 Se a ee ae ee a 622 ez a» 


1. Lightweight Displey 


Moe imyroved TADDS is, by size and weight standards, 
the same as the basic TALTS. Its fitteer rounds makes it 
extremely unlikely that it will te carried into battie in a 


Guemeunte@ ccntiguration. The weight also would preclude 





@either the section/team leader or the gunner from carrying 
Slee Witeee eis, during, routine duties eround the fire unit 
moowmonwesine TADDS today is typically set up at an 
mosenvatwon cost location vpon arrival et a new fire unit 
Sace, but left unattended fer varying lengths of time during 
the course of the site occupation. The section/team leader 
normally has séverai duties to acconzplish during set-up and 
break-down cf the Site, S25 peel] <S througkout the 
Scempation. 
2. Mobile Sensors 

The current configturetion cf SAAR, meunted on @ zgarra 
Boa, Was preven unsatistactory ter reasons previously 
discussé€d. Senders has developed 4 new TFAAR to he rmrounted 
mame ere 6Carircred vehicle which would afford a greater 
aegree of both robility end SU pieve bility on the 
battlefield. The LAADS that was sola to [sreal is mounted 
On a ¢<c l/é ton cargo truck ena offers greater mobility with 
a lower rrobatility of vehicle turn-cver. (There have been 
thirty-two vehicle turn-overs with the 2é72a2 godt mounted 
FAAR.) 

There are advantages and disadvantages to either 
alternative that need not be aadressea here. The fact 
remains that with respect to the requirerent Yor a mcbile 
sensor, Sanders hes edaressé€a the problem and developed both 
aywoecelé@eand s tracked version for vse with appropriate 


division types. Litton, however, has been content te 


IG 





utilize whetever sensor is aveilable. The basic Fr£AR, with 
mes Limpvetl OLS/Vuinerablilities, is the current sensor. 
cS. ouUrwiveble 

Potn ~Troposed systens offer adequate survivability 
in their respective displays, nowever, the sensors Yall 
undér the sere reesoning 46s above. The arroreéed chessis, 
mee Wich the Mod 8B YFPFAAR can be mounted “for the heavy 
divisions, woulda offer protection from srall arms fire and 
shratnel. Sheuld a@ comperison te drawn, using electronic 
counter measures (ECM) as ar Element of survivability, there 
are several ECCM advantages with the IFAAR thet wovld reéesvlt 
in @ better rating than the basic FAAR. However, the author 
Ms MOL trepearéd to conduct FECCr evaluations on erecific 


hardware. 


ee GCM PT IVE RECAPITULATION 

Table VIII summarizes the results cf tne comvarisor as 
Green Set irtc the three categories. The notation @ericts 
THE better system within @ rarticular category witnout 


Memeotinegy; scaling ct groups cr criteria within the groups 


fv 


TaBLe Vitt 
CCMPARATIVE RaCaPITULATION 


/ se@mders | Litton 


Fertcrmence | - ~ 
Fieiding } - : <: 
Physicel |; P = 








foe Pe PORMANCE CAPABILITY 

Having compared the two propesals using the reauirement 
Constraints and criteria, the carability for decreasing 
total tine tc engagerent ofr eacn cyster should be 
Gemeiacerea. the SHORAD-Cze system will have no erfect on any 
meee weapon System pecvliar acticrns of tne firirg sequence 
once the ‘tire command has beer given by the secticn/team 
Meeeer.  imere€ ar€é two very significant actions that areé 
eccomplished fricr to the fire comrand that consume the vast 
rajority of the tine in an engagement (regardless of weapon 
system). oney ane) vistets accuisition» of the fotential 
meet ema identifvirng it as Either friend or t:ostile. 
These actions equate to the ‘sense and compare élerents 
of the Lawsen command and control ovrocess mentioned in 
Sue ver one. 

The early warning capatility ctf the SHCRAT-Ce system is 
aqesigned srecificelly to réduce the arount of time required 
MomeperiOrm the sensing functior. HOMemetiamc OSES of this 
discussion, the visual acquisition function will incluae 
receipt af G€arly warning information, s@arch, and detection 
ef the aircratt. Time fcr this thase starts at the instart 
a sensor within the SHCRAIT-Cé system detects the aircratt 
and ends when the fire unit scuad/tear leader detects the 
aeeme rat t. 

Upe Mamemtitication process will vary in tire déréending 


upon range tc the a1rierant , Veco ii ty ; aircraft 





attituae/rrofile, eircratt type (helo or fixed wing;, énd 
ee individual visual aircraft reccgnition rreficiency. The 
Mroces® results in a detvermineticn cf friend, fce, or 
unknown. The decision t0 Engage or not is based cn the 
meewmrts 7 thre identification process, whether ccrrect or 
not, and the weapon system cepabilities (ie. range 
limitation). 


| Systems 


| 

| 

¢<----- Acauisition khase ---->:<Fqual->| 
| l 

l 

| 


| 
'SEAPCH &! 
ZTARLY WARNING een. ys DANTIPY | 


FAsR ee es eae) | ff | | / / 


CURRENT 4e------------------ ------------------- 
Sys. BRD J) eee s/f / 
WTI TTT Pi eee | | LST Lf 


Wate | 1/1177 ff 
: eer | L111 7/1 
SANDERS 


BOA e/a meme a / 1) // 7 / 
a eee 7 ff | i ff / 





TAR Ween / 7 ff // | / 
Wap  / 1 ////// 

LITTON  4¢e-------------------------------------- 
HIMAD eee | f/f] / / / 
eee ee f/f 1/1 // 


-~2¢% SEC =o. SEC 4 1-12 1-1¢ 
sec SEC 
EW 
Received 


Sigure 17. Timre-lLine Corrarison 





kigure 17 depicts the two phaséesS mentioned above with 
Mie acquisition phase Separated into two categories. Sé€arcnh 
and detection will vary aqepending uper the eccurecy of éarly 
Beeeoine sma Ormation anda the accuracy of the aispley device 
as well as weather, terrain, angle ctf avprcach/cressineg 
target, end the amount of eir tréetfic. Idértification is 
aided by the use of tentative identification trom the Cz 
memeem, meout the factors mentioned in the parégrarph above 
create the potential ter wide variances in the ameunt of 
meme tOr € PCSiItive identification. 

Table IX rroviaes a comparison of both systems to the 
current one. Each Dluesmmeestic“-~insecepolicatle) sign 
indicates a 5¢% improvement over the SHCRAD-C2 system in the 
field today. Fearly warning receivea fror FIMALD differs fror 
that received fron local organic sensors and is tots listed 


pemarealeny. 


TAELr IX 


TIME COMPARTSON--EARLY WARNING 


HIMAD ; Crgaric Sensor 


Current ! g Y 
Sanders | Y ++ 
Pioeeome + ++ 
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Vitwmoinot wien ty ANALYSIS 


There were tour requirements which receivea rpositive 
ratings accompanied by a risk fectocr. Three were under 
Mmerrortence while one was a fielding requirement. were any 
ore cll ef the arees $0 indicated net to be realized by thet 
Memeculber ctrorosal, the potential =2xists fer 4 corrlete 
Pewersai of decisicn asS to which system is the better. 
Regardless ot outcome, the author feels that the exercise is 
necessary uC rorce the consideéeraticn Qt various 
Seemtvuelities. 

wtumerour ratings in question, tnere are nurérous 
combinaticns cf possictile cutcores ranging trem the 
realization of all four capabilities to realiziraz none of 
ther. Without even considering rartial realization ot sore 
reaviremeénts, which would increase the aur er one 
combinations, there ere still t00 meéeny to Enumerate nere. 

The arproach, therefore, is to first assure the worst 
cese sitvation where none of the criteria are achieved énd 
s@€cond, tO ctias the risk ratings agaéinst the rroposal that 
appears tc be the better system. If neither of these 


Siscuatiome=  ailter tne findings, no further analysis is 


warrantec. 





fe POR S TGs 2 

Boe tamees of reouirerents and ratings need rot 0obe 
PommcauGeqmetO Shicw all of the ratings after forcirg risk 
er€as inte Shortfaltls. The conmparetive recapitulation chart 
(see Tatle X}, however, shows the effect oct the four 
Meeative ratings. It appears te create the picture cf ecval 
systems, with one SYSTEM héevire the advantage in 
memeormance, the oth®r in physicat characteristics, and 
Equal fielaing capabilities and/or limitations. A deéerer 


meok is required. 


TAELS X 


CCMFARATIVE RECAFITULATICN (Worst Case; 


sanders iano 
Ferformrarnce = = 
Fielairg 0 0 (no advantege) 
Fhysical F - 


there ere e€ighteen criteria within the eoove’ three 
Spee Ores Of reculirerents: elgbt under rerformance, four 
under fielding, and six under physical. Assuming eéll 
criteria are of equal weight (an assumrtion to be addresséc 
later), weighting factors ct &/18, 4/1&, and €/18 shovld be 
epplied to the three categories resrectively. That would 
result in a slight advantage to the L[ittecn orcposal. 

A more tasic approach is to simply add up the _ rtotal 


positive (cr negative) ratings and determine which cystem is 


NS 





better based on the larger (smaller, if counting negative) 
Mem ver. ene AL wes nOws Semen OutTCoCTe of this methoa, with 
Littcn maintaining the adventage. Were partial ratings 
Gonside€red as total carabilities, the difference tetween 
cyouems would te diminished, vet the cutcome Wweuld  0obe 


unchenged. 


COMPAPATIVE RECASPITULATION 


(All Fositive) 


Sanders SLs ate) 
Pertormance Puts 2 partial) 6 
hielding Z z 
Phvsicel S “ 
TOTALS 12@ (plus <2 partial) 13 


fee FLASHE Cast 

The mest bias situaticn against the Littcn pronesal 
would result in all three risx céetezgories receiving negetive 
ratings while the Sanders prorposel is assumré€d to achieve 
success in their risk area. Tne cutcecme, in Table XII, is 
less decidéd and warrants a look intc the asstmrrtion of 
equal weighting amcng irdividual criteria. 

The order in which the cateeories Of requirements were 
presented was not random. Though all criteria were 


consideréd necessary to én effective SEORAD-Ce svstem, sore 
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TABLE XTi 


BIASED RATING TOTALS 


Senders PIE etek 
Performance Spc ce partial} 6 
Fielding e o 
Fhysical s) 4 
TCTAI 11 (plus @ pertial) inc 
some ct the capabilities are deciaedly more impertant. A 


System that does not elert fire units to aerial threats, fer 
example, is nearly werthiess, while 4 system display that 
requires 4 non-Standerd nickel Caariur battery mey anly 
fom y @etract fror its éprpeal. 

The Majority cf tverformance criteria are ccnsidered 
essential to an automatéec SHCRAD-CeZ sistem. Certaialy 
alerting ard creing are the mcst dasic mecbier Omen tT <:. 
Fi€Glaing requireménts are extrerely iryortart thoveh the 
criteria about the “&5-"&E€ timetrere is Less binding then 
the reéméining three in thet category. It is, after all, 
rore importart to Yield the desired system with e reasonable 
ageley than @¢ less desirable syStem exactly on tire. (There 
is room for much discussion cn degrees of tireliness and 
desiredility thet will not ve edadressed here.) Htinelly, the 
rhysical requirerents are ot lesser importance than the 
first two. There are other means for coping with shortfalls 
in some of these areas. Training, dcctrine, tactics, and 


planning are scmre cf the factors thet field units méy modify 


Je 
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move. vereaandle any deticiencies in the rhysical 
Pee OUD. 

A sutjective weighting may be epplied, whereby 
performance is weighted heavily, fielding weleghied even, and 
physical weighted UG ol a Table fia Zives @ 
Mees lizgation, by requirement categories, after weighting 
has been applied. The tigures to be weignted inclvded the 
biased totals (Sanders” risk rated rositive ana Litton’s 
risks rated vegative) and the partial ratings ot Sanders in 
the positive total ror tertormance. welghting was done 
Memos the net ditference per category in the folicowin# way: 
miemrelTiOmrdanc® grour counted four tines, the flelding zgrour 


counted twice, and the physical group counted once. 


2 Ai eet 


WEIGHTED R2CAPITULATION 


Sanders Litton 
Pertormance +444 (heavy) 
Fielding 0 0 (even) 
Ey sicel + (Light) 


The carability gap is paérrcwéc considerably by biasing 
Pies Yatuses, however, the advantage is still apparent. ke 
further analysis is reéequiréa since the rost démaglineg 
eccurance tc the system that more closely meets the desired 


capabilities does rot alter the outcore. 
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Vite our ae  CUNCTUSMONS, AND RECOMMENDATIONS 


im 86h OD UMM ARRY 

fie @néed tc COMME C T SHO nA D-C2 deficiencies wes 
identified egainst the backdrop of the Soviet air threat ana 
the Divisicn ‘86 air devense assets. The command and 
control system needed to perform two major functions: 
previde early warning to SHCRAD ‘ire units, and oprcevice 
“improved means for weapon system control. The SHCRAD-G2 
cftice ct the directcrate of combat develcorents (DCD) at 
Zoe caccow Is. assisted in the developmert of a list or 
constraints and criteria fcr the avtcrated C2 system. 

Information was made réadily available by the respective 
SerepenlGoe tg allow <#cr adecvuate description cf ccmpcnents 
end Cepabilities of the Sanders end Litton eyuiprmrent. The 
system désign, based cn equipréent caratilities, was done by 
Meesatthor to allow for complete syster comparison. The 
comvariscn thet tollowed utilized catégories of recvuirements 
to group rétings ard subsequent discussion of the respective 
system tailures (or near tailures) to meet stated criterie. 

hinally, the system that moreé€ closely adherea to the 
Sua Ged Semmpveria was subjected to  Cias@€d ratings. This 
reroved auvesticns about the impect of risks asscciated with 
Sovwerdl@mesmereriaq and negated the meeéd for further analysis. 


The mest desired system was apparent. 


LEY 
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BE. CONCLUSICNS 
Amnatysrs cf the twe preposals epreduced the follcwine 


eomclusions: 


fo) THE Littcn proposal has the better ratings based OL 
the comperison of all tated criterie. 

fe) The Litton syster 15s strong in the areas ot local 
processors eénd displays while Senders corcentrated on 
radar introverents ana networking tke fredar data 
together. 

0 Tiere 15 Only one criterion (integration with DIVAD) 
in which bcth systems are devicient rerlectine the 
aqifferent epproaches to the SHCRAD-Ce complexities. 

C The Littcn preposal dces previde Tire units with 
increased time évailedvle to cperforr the visual 
gGe@memsltlon abd dircratt identification eH eo aliona S 


Pricer to the decisicn tc engage. 


foe RY COMMENDATICNS 
‘3 Due tc the diverse raths taken by the two companies 
involvea, it is recommendéda that e hybrid system which 
PaieenmeOorates the advanteges and overcomes pe 
weaknesses of E€ach prepesal be evaluated. 
@) Cnce the request for proposal is releéased and 
Subsequent preposals are suctmitted, it is reccmmended 


thet a similer type enéelysis be conducted with all 


BL 








Pee ct© aS a fore inderth study worvld consume 
Valuale time needed to ftield a system within the 


Specifiea constraint. 
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AFPENTIX A 


CRITERIA JUSTIFICATIONS 
This appendix will provide detailed explanaticn as _ to 
Mowe the euthor arrived at €ach criterion. Sé€verel criteria 
were taken <‘traight out of the letter of agreement 
(reference 1) thet Ht. Eliss, es the user, defired es 
requirements. Each criteria will te statec, in brief, as 


Met a with its justification at tert o. 


A. PERFOPMANCE REQUIREMENTS 

la. A fire unit {U) cennot ve dependent upon only one 
sensor. 

DO. Wheken from the LOM at reference 1, pege c. 

eae eUecrovided lfSkr alerting radius. 

zo. This tilgure was arrived at by the author in the 
following manner: 

(1) The maximum range that ér individual can detect 
ens apEerOeceming terget aircreft if ten kiloreters. This is 
meme LOScemee oud: tions Of flat terrein and clear weather and 
MagwiNngw@umemadirecticn ct aircraft apircach. 

(<) An eircraft approaching ét 400 knots will travel 
apprceximately one kilometer every five seconds or © km/cé 
Ses . 

(Z) The alerting capability rust wern tire units 


before the aircraft is within thet ide€al visual acquisition 


Ze 








range (12 kr) or Lose the potential for engaging aircraft at 
the maxirur range of the weapcn system. The twenty-five 
second butter (5 km beyond acquisition range) allows tor 
last second crew adjustments and epesiticning to better 
prévere itself for searching and possible a@ircreft 
engagerent. 

(4} Alerting gives only ercssS positional data oat 
meeenret:t 8in the fire unit erea cf interest. Updates will 
track the aircraft inte clcsér and mcre accurate pesitional 
deta, but the initial alert 1S neée€aea to ready the crew. 

Sa. Cue FU within 1¢ degrees and 2 secords. 

on. mee EP LTSS ~~ requirement cer SHORAL-C2 Griecfine 
Cntitied ADA C2 System, brieting slide numrter P2-1¢-&¢. 

4a. Air battle picture to TCC displeys must provide 
FU Status, recctrd of previous tarck daté, and integration or 
HIMAD/AE data. 

4b. rages &-1l thrv A-g of the aratft LCA réguvuire the 
Beeemaresevemmcerocessing, and disvley cf command infcrmatior. 
It also réaquires a consolidated air sictvre . Based on the 
authors Knowledge ct the command tunctionse in the DAME, Fee 
TOCs, and SHCRAD TCC, the stated criteria met the essential 
Seeements of information. 

Sa, Ea. Cé information required ty FU to engage A/C, 
acknowledge receipt. 


~b, Et. Required by reference i pages 1 and é. 
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Ya. Data must be compatable with DIVAD syster. 

7e. A reguirerent established ty the author tc take 
advantege of the rany sensors thet the DIVAD systems cffer. 
For survivabitity (EMCON) purpeses, the DIVAD senscrs may 
mome occasion; be turned off. When this occurs, the SHORAD-~ 
C2 track data would be the only means of receiving early 
werning. Pie eGo tron, there shovla not be two separate 
systems Lor rassing CON Gr Os mEOceaurTe tire | GCM 
necessitating compéetibility between systers. 

Sd, eeu rer rate 29ne-ranee data tor alerting. 

abo eeananiiyvoepeguired fOr commend fost purposes, this 
Sever iOnmealsc aeliows sor local sensors te fill gars while 
HIMAL sensors trovide long-range deté on unmasked tergets. 
EIMAD data may be the cnly source of data for speciel (ie. 
air reid, airmecbile, penetretion, operations where local 


sensors can not accompany the wearcn syster. 


Be SF LEDENG REQUIRE®ENTS 

da. Gen for worldwide use. 

PO. Serer erence I, vage A-<. 

ee. Meeld by “GE-"GE. 

2d. To be avaiiatle for the Division “86 structure and 
tO meet the Ft. Bliss schedule for en interim system before 
the Objective system is available in the 19S0°s. 

Sa. Compatible with current and HF redios. 


eo. Page A-z of LCA exzleains thet the new 


Jl age 








cemmunicaticns equipment will surppcert the SHCRAD-C2. That 
system will not pe avéilaple in ‘“SS&-"86. The SHCRAD-C2 
eystem develcred now must de ccrp2atible with equipment in 
the field today anda the new equipment. 

4a. Fertormr equally in four ot the five division types. 

So. ees Crivericn was the suthoers. Pimmeeceunts fOr 
the missien and equipment aitterences btetween division tyres 
and allows fcr slight performance deveation tased en 


equipment evailebility. 


Gee PRYSLCHL REQUIREMENTS 

la. FU aispley weigh less than 198 lbs. 

lb. Based on fLaregrath 2a On frege A-3S, reference 1, the 
evthor détermrined that ten povnas was the raxirvr that é 
Misplay coOvid weledn if a Stingér teer was t0 operate 
dismcunted. With ali of the other equivrent reauired, tais 
ray well te toc much, but wili &éct é€ an upper lirit only. 

ca, ca. FU display standard power, easy tec cperate and 
weeron centered. 

2D, sone terence 1, page uz. 

4a, Sa. Sensor must be as mobile as Supported urit, 
Survivable as sutperted unit. 

40, St. Reterence 1, pages zc, A-S, A-4. 

Ca. system components aeployable by C-12@. 


CD. mez erence 1, pages <, A-S, A-4. 
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tee DIvistOn IN 198¢€ 

The Combined Arms Comcoat Developments Activity’s (CACTA) 
“Livision @€ Finel Report of Cctober i$@i1 is the major 
ecurce cf data fcr the division structure that follews. 
That F emer t is peraphrasea, Summarized, and quoted 
Doroughout this appendix. iiewesbuay, imelvided anaiyticel 
ingrt of the force strvcture tradeoffs and warZzaring 
conducted by the Combine Arms Center (CAC). “Prior to the 
Geevisicon srestructtrinrg study (VRS) of iy7é, the Arry hea 
Were TreOrbZenized in the mia-i96¢s as a result cr tne 
Reorgenizetion Objective Army Division (RCAD) Stuay. fRef. 
6: tr. 1-1] In 1975 the TRS was directea to develop the 
@emirem Size, mix, and organizaticn cf the Army divisions 
tor the 1S$&@-1SG& timretrame,. baséd on a reed to determine 
ew CESGmmuce Ct HReW WeatCns that nad heen flelded and the 
myer. CS Suemmezimsze Lkeir firepower. After months cf study 
and e@valuation by various hneadauarters, the Commander, 
mmol, Gmerecled that an Orerational concept for Civision &6 
Tee veCmmmboemecne  battiecsiceld Develcorent Flan Srncticnel 
tasks which €volved into the ereas aezyicted at Tetle XIV 
with tne appropriate prepenents. The tcllowing taraerapns 
will describe the results of the study in these functional 


emecas. 
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TABLE XIV 
LIVISION &6 tORCE STRUCTURE FUNCTIONS/FROPONENTS 


FUNCTIONS Pager Ooh 


Target Servicing SG Gureen CUP, 
Armor Ctr 


Ccunterfire/interdiction FA Ctr 
Commend ;Control,Comrunicaticn CACeo re “CtreM butch 


Intelligence/Surveiltance/ Pavel Cir 
Terget Acquisition 


VMigmerlitvy/Counmermobility/ Phe “Ctr. beg C 
cweyivability 


Pernle Support, MEcOneti tution LOGS 
Air Detensé ON OR Rg 
(Ret. Es: vn. 1-4] 
A. TARGET SERVICING 
Target servicizrge 15 the neutralization cr eénery ferces 
thet are within line-of-sight éra are capable of E€ngazing 
men lY emer ceS With thelr crinrary weapons. WG Gate oeh/ | ele 
tergets ray require the seizure end holding cf Key tTerréein 
€and may also include the use ot sutporting weapons. Target 
servicing in the defense is é€ccorrlishedad by the covering 
Torce as weil as in the main battle area and when conducting 
eytensive cperations. 
1. Ténk EFettalion 
The tank battalion is the most potent Target 
Tovicitecmmunitwlmmneune Army. ILts eress-country mobility end 


Seow; RemeetblOn provide the shock effect aesired. One or 


1G& 





| 
| 





rore companies may pe cross eéttached with a réecheanizead 
Mmirerury  OatlLalion tO t0rmn 4&2 tésk fYforce tnet rey te 
SUrpOortec ty one cf several units to increase the shock 
effect. After severél draft oOrganizetions and studies fc 
qeterminé the optirun 1s of companies rer battalion and 
platoons per ccrpany, the organizetion in Figure 1& was 
Peoervead Cy the Chief of Staff for transition into tne Army 


meeece SUbUeture. 
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Figure 18. Division €€ Tank Battalion 


<. Mecbenized Infantry Fettelion 


The mechanized infantry tettalion fprovides the 


Slexicility te the tattalion task Ycrece when fizhting alcne 


mao 





Sidé the tank units or when operating disrountéd to hold Key 
Meioain, empelece Or breach obstacles, repel dismourted enery 
attacks, and rprevide security cr locate the enemy by use of 
Petrols, ambushes, e€tc. The new mechanized rifle pletoon 
has the same organizational structure Except for the fact 
that each squad was reduced from eleven tc nine men. The 
“merarinoreconbpeny Tay be déployeda in centrelized surrort of 
The tattalicn cr split inte platecns that aré€ attached tea 
rifle comrenies for more effective cormand and control in ae 


SemeeLeX Setuation. 
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Pigurewy. Division @€ Mechanizea Infantry Battalion 





LO Weintein symmetry with the four tenk conrrany 
Battalion, the rechanizea infantry tattalion was increased 
Me Strength to accommodate four rifle cerpanies. (cee Figvre 
1¢) Ineeercer tc Stay within the personnel constraints, 
however, one maneuver battalion was deleted from the 
Givision structure leeving é& total of ten. 

©. Air Cavelry Atteck Srigade (ACALR 

meee oGhe nes G€ GiverSity of fissicns renginrge fror 
q@irect mmoeeron Enemy arfor and mrechénized forces to 
reccrnaissance ard airmobdile operaticns. ie AGRE alsr 
meeeCrtS “eerial icgistics orerations ty rtroviding assets to 
med ater. ery aerial coservers end combat el€ctronics 
werféere aircreft. The brigade corsists of e headquarters 
Some any, ea ccMbDal SULTOrTtT eviation tattalion, two atteck 
Memiccpte> battalicns, end the divisicn cevalry sauédrcr 4s 
Smewn in figure <z. 

time Ccrpat suppert aviaticr bag telior (CSAE) 
eo eommmemrect, and gfherel surrpcrt te tne aivision oy 
fiero Demecanel, supplies and equipment end by ccnductineg 
2irmobile and/cr recovery operations. The CSAB elso has the 
Sowma0lilieeeuce 2e5Sist in the cocrdineticn effcrt at airspece 
ranégement. The bvéttelion consists of en HEC, @ génerél 
eee rt avuation company (GSAC), a ccmbat Ssucport aviaticn 
corpany (CSAC), a corpéet electronic werfare ana intelligence 
comrany, &nd e transportation aviatior maintenance comvany 


(TAMC). 


ci ouge 











The twe attack helicopter battalions (AHB) ere tne 
feeeenver Selements cf the ACAF. The missicn cr these 
bDettalions involve destroying enémy arror and motorized 
or GS . rach battalicn consists of a headouarters and 
Service company and three attéck helicorter companies to te 
empleyed in ctfensive, defensive, and special oveéerations 
Bice aS réer area corbat and reids. 

lWmemedivision Cavalry <couedron s missicn is tO 
perfcrm reconnaissance in front of, to tre flenks, and to 
Membre dreote the division. This is accomplished thru two 
mee Came rY trocps, twe air cavalry trocps, and a 
Geewacuarters EEC OG Widat includes sensor and NEC 
MeeenuelsSsance pletcons as well &S$ a metorcycle platcon. 
MmeeeetO© the Hattere cf its ristion, this squadron is tnormrally 


ercvicyed ty the divisicn headouarters. 
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Figure 2<¢. Division €€ Air Cavalry Attack Brigaae 
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Be. CCUNTERIIRE/YINTERDICTION 

Counterfire is the etteck on enemy indirect fire 
esol i ieee s sila CONSIST Of Target acquisition, tcrocessing, 
€ttack, ana éttack assessment. These tasks involve jgivisicn 
fem artazitery as well as Air Force elements that ere 
integrated at the aivision level. The division artillery 
(DIVARTY) provides ncn-nuclear and nuclear fires in sutport 
feeene Wameuver TOrces and Mans the fire suppcrt element in 
Meet OC wand division TAC CP. DIVARTY consists ct an HHE, a 
@eetasicn Gereset ecauisiticn bettalicrn (DTAB), three 15&Emm 
seltf-rrorellied tield artiliery (FA) bettalions, and a 
SempoSitemeeneral Suppert bettalicr with e multitle launcher 
rocket system (MIRS) obettery, and two € inch howitzer 
batteries. The 15mm FA batteliors ere normally derlcyed ir 


gqirect surrort (DS) of é maneuver trigade. 
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Mmeeure <i. Livision 66 Division Artillery 








Gs. COMMANE, CCNTROL ana COMMUNICATICNS (C3) 
Force activities are diréctea and monitored by usé of 
command and ccrtroli whica includes 
“communications, control centers, and information 
SevoeTatme Sy/Stems ... bO gather and analyze infcrmation, 
Pier eWiee 1S LO be Wdithe, and supervise the execution of 
oraers. [Ref. 6: p. 4-1] 
moe three tyres ofr units Vecttmeliee te —eGeSCriced under the 
heading cf Cé are the signal bdaettelion, the militery pcelice 
@empraiy, eua the neaaccuarters ahd heaecquarters companies at 
civisicn end trigade. 
 weeemo! Fattelion 
The signel battalion is meee sie for the 
instelletion, creration, ena raintenence of a division level 
communications syster. ise es tOCLiuGges cOmrand, control, 
Mmempclligence, fire ccntrol, combat <scuppert, and ccrcat 
SepvlCe eerort. tne cOnfaid Ofperetions coOnmpeny frovides 
the communications electronics (CE) facilities and services 
momevoe Dagon Giviscion TAC CP, and division réer signal 
Servers Sana crevides multi-charnel communication te the 
fiela artillery brigede, military irtelligence teéttalion, 
oe CCL emece SB tattaiion, Eneineer Eettalion, and the air 
Cevelry digbeck Prigade. 
The forward communications company establishes three 
aré€a signal centers which each provide facsimile and secure 
Geletype Pecilities, autoratic telerhone central office énd 


Switching facilities, two cecure RM retransnission 
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Mie tieceemuttim=chennel communication terminals that link 
‘tO the division system, and three net control units (one for 
Each trigade signel center) ter cpereting in the divisicn 
position PO Cena OF rereorcice cyovem / — jolnt tactical 
information distriputicn system (PLRS/JTIDS) hytrid s¢ystem. 
The signal sSsurrport operations conrpary provides a signal 
Oember teretne DISCOM and LIVARTY ard prevides multi-channel 
réleays and rield cable constructicn tor the division as well 


as a terminal Yor multi-channel at the DIVARTY. 
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Figure cc. Livision &€ Signal Battelion 


C. jueca ry SrOLilce Comrpeny 
The military police company will typically operéte 
bering tke forward brigades rear toundaries and back to the 
division rear. The mission includés providing area support 


Cometic MECC DiouGM, Main sUcply routes (MSRs), ell source 





amalysis center, ard to establish enemy priscner o* wer 
collection points. There ére three combat support military 
G@oerece Per cOnS tO Periorm moOVErent control, aréa tecurity, 
vrisoner cof wer cperetions, end lew end crdéer operation in 
mere division rear. 

=. and 


Livision/Brigade Feadauarters 


Comrany (BHC) 


The divisicn and brigade HHACS include the starts 


Feariquarters 





mie> assist in the perforrance of commana and control, steff 
Meonindg, and svurervision of both administration and 
O@meretion sor assigned end ettached vwnits. The comranders 
feweeoe idgetpeir respective main CPs ocr in mebile or tactical 
CPs where only aesignated staff fperscnnei deered recessery 
Moma lCtammeccrtinuilty ct E@sséntial elerents ot command ard 


control are accessiodle tc the cemrmarder. 


CL. INTELLIGENCE, SURVEFILANCE ANT TAPGET SCQUISITION (ISTaA) 
ISTA means locating, classitying, crcejectine, and 
Previding target information to tne conmnande@r concerning 
secend-echelon interdicticn creraticns . [Pe*. €: p. 5-1] 
The division headqvarters must plan creratione and allocate 
mers cUrCesmum = tc £4 hOUrs “intc the future. Wnile *orward 
Elements are in contact and Eengeging forces from the FLCT to 
Seceounmeemuomr, Che GivVislon interdicticn ri¢csions arrect 


eeny 2O0tmees troy the SEO to a derth of 7@ kr. 


TC 





The military inteltigence ctattalion (CHEWI}) is the 
paemery “wocel polnat for inforration cohcerning eneny reer 
@med torees. In the headquarters and operations comraLy, 
the all-scurce enalysis center integrates HUMINT. IMINT end 
Seicemy: COLLECtIOnS tO SUPECTt target develcrrent on eénery 
activities. The eléctrcenic warfare company provides an 
Meet COlPECticn and locating syster, a CCYMINT collection 


and line o* béaring data and ECM. A Signal intelligence 


Hey 


meoceSSlitgmrr1avoco t~rovwiae damalyzers ct SIGINT détea. The 
intelligence and surveilance company interrcsate FowWs and 
Mmmevide CrotC/SICGSEC suttort. The service support corrany 
Pereraes tre ccemmrunicaticrs and direct suppcrt maintenance 
On the battélion’s organic €quiprent. The aviation correny 
frend eremmercerationvel control ct the CHWL comrander end 
Trovides coOmmerd and control for the etteched e¢ssets, ¢éir 
detense threet personnel to the ASAC, six tarZzet acquisizion 


Peeeercotrtmmer wil reder collection, and six aircraft for 


COP INT/ESPeeollectionr/ jarring. 
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PemeemoRitweyY, CCUNTEREMOBILITY AND SURVIVAEIIITY 
Porces whcse mission is categorized 45s eS Once: 
motility pecoL.ntermobility and survivability invclve 
“operations tc keep the tactical ‘torces ard icgistics 
roving, deny the enemy ready access to tue division 
Peeratlvonat er€a and provide tor survival of forces and 
Mmiepallewions Vital to division crerations . [Refr. 6: 
c. 6-1] 
meet w) UNS Erimarily responsible for fpertorrninge these 
Mpcclcrns ere the ergineer btattalicn and the NEC company. 
1. The ¥ngineer Batteélion 
The engineer battalion generally allccates tore 
Oeeenic §UM1ltS ena Equipment in support of the reneuver 
elerents. ‘the engineer conpanies are erpléced in direct 
SUGpCrt of Each ccrmitted maneuver btrigade and each comrpary 
rey be avgrented by bdettalion ecuiprent and/or corps 
engineer @quirrent and rpersonnel. Zach company nes 2 
headquarters section, 4 combat Engineer oe iO Ola a 
Mmermtlity/eceunterrobility piatoon and a surrort platcon. The 
combat engineer fletoon is transported by érrored personrel 
CaTTr1iers and surported by a2 combat Engineer vehicle and two 
Garth movers. The platcons ncrmally operate in direct 
Support of teask forces to provide robility to the comctet 
elerents. The platoons are also capable ot eénmrlacing 
Emel CsiVegmeor ten-explesive cbStacles to halt cr slow enemy 
edvences. 


ewe feeruity/coOuUndtermobilitvy pletcon now has 26 


armored vehicles launchea bridges (AVLE) to provide mobility 


ec 





over dittficult terrain. The ~latoon also has the capability 
to lay and clear mines. The triage company prevides Limited 


Mrossing Caratility with the ribbon tridge. 
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meee 24. LCivision S€€ Engineer Battalion 


2. Nuclear, Bicicgical and Chemical (NBC) Company 


The NEC company provides decontamination and smoke 
SepCrtmmmomtne  divicicn. Smoke 1s used in beth otfensive 
end defensive operations ana an NRC center operates tne NEC 
warning and reporting s¢yster and provides cther NBC data 
handling services. The decontamination platoons, placed in 


cire€ct <surrort ot each brigade, frovide equipment and 


PS 





expertise in decontamination operations. The sroke fpletoon 
Bamortallyeen~Lcoyed in support of maneuver elements but ray 


be used in rear area cperations as well. 


oe FEALTIA SUPFCRT/RICONSTITUTION 

Battle suprert reauires providing committed forces those 
Sucplies end services needed te conduct their designeted 
Ometretions. Additionaliy, such services as redical, gzraves 
rezistretion, dattletielia réccvery, repair ena resupply of 
@@munition end fu.el ere Seeemrl ished. NReCODSTL UU LOS 
requires recvilding The torce To include cvecple, 
Speenizetions, cCOnmmand Structures and raterial. 

Battwmemearecrt ws conducted at aeil levels trom compéeny 
thru adaivision frem trains arees es well és Bee ee 
ameas (ESA) ana division support areas (DSA). Some corrs 
units may crerete in the LSA. ThE Support concept requires 
MAe SULCTOrting e@lerents to provid surrort (to include 
repair) as far forward es fpossitle and evacuating zrom 
Meomward POCetTi gE Deints tO the afprorriate direct support or 
Pemerdl support unit. 

The Vmemsronm siopert command (VISCCM) prcvides direct 
Se oCr Vamemay Orem ec ene ral SUPpPpOrtl tc divisicnal units end 
censists ct a division material management center (DMMC), an 
adjutant general company, a maintenance battalion, a medical 
battalion and three <fcerward surpert battalions. ite 


Givision aata center iS @ common-user computer syster that 


1<0 





assists DISCCM personnel in develcping requirerents and 
[meee i eee cCGCKhommst TORWard SUEpOrt, Supply and transport, 
aviétion ard maintenance cattalions. It is used to develor 
end menitor ASI/EFIL and essists in the ranagement of 
givision rairtenance activities. The DMMC establisnes and 


Meilntscins a c@ntralizéa prorerty oock for all division 


units. 
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